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(54) VIDEO SIGNAL PROCESSOR 

(57)Abstract: 

PROBLEM TO BE SOLVED: To improve the influence of 
flaws in an image pickup element and to obtain 
satisfactory video signals over a wide dynamic range. 
SOLUTION: An image pickup element 1010 of this video 
signal processor compares the level of a nonstandard 
exposure video signal 1070 that is photographed in an 
exposure time shorter than the standard one with the 
level of a flaw threshold signal 1083 via a signal level 
flaw detection means 1080. If the signal 1070 exceeds 
the flaw threshold signal level, the pixel of interest is 
decided as a flaw. A flaw correction means 1 090 
corrects the pixel decided as a flaw by means of the 
mean value of peripheral pixels. Then a standard 
exposure video signal 1091 and a nonstandard exposure 
video signal 1092 which undergone the correction of flaws are composited together by a video 
signal compositing means 1 100. Thus, the flaw of the element 1010 is improved for every 
pixel and the satisfactory video signals are obtained over a wide dynamic range. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 

[Claim(s)] 

[Claim 1]A means to generate a standard exposure video signal photoed by standard exposure 
time. 

A means to generate a non-standard exposure video signal photoed by exposure time shorter 
than a standard to the same scene. 

A means to generate a synthesis video signal to which a dynamic range was expanded using 
said standard exposure video signal and said non-standard exposure video signal. 
It is the video signal processing unit provided with the above, and had a defect detecting 
means which performs crack detection of an image sensor based on a signal level of said non- 
standard exposure video signal. 

[Claim 2]A means to generate a standard exposure video signal photoed by standard exposure 
time. 

A means to generate a non-standard exposure video signal photoed by exposure time shorter 
than a standard to the same scene. 

A means to generate a synthesis video signal to which a dynamic range was expanded using 
said standard exposure video signal and said non-standard exposure video signal. 
It is the video signal processing unit provided with the above, and had a defect detecting 
means which performs crack detection of an image sensor based on a ratio of a signal level of 
said standard exposure video signal and said non-standard exposure video signal. 

[Claim 3]A means to generate a standard exposure video signal photoed by standard exposure 
time. 

A means to generate a non-standard exposure video signal photoed by exposure time shorter 
than a standard to the same scene, and a means to generate a synthesis video signal to which 
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a dynamic range was expanded using said standard exposure video signal and said non- 
standard exposure video signal. 

It is the video signal processing unit provided with the above, and had a defect detecting 
means which performs crack detection of an image sensor based on a ratio of a signal level of 
said standard exposure video signal and said non-standard exposure video signal, and a 
signal level of said standard exposure video signal. 

[Claim 4]A means to generate a standard exposure video signal photoed by standard exposure 
time. 

A means to generate a non-standard exposure video signal photoed by exposure time shorter 
than a standard to the same scene. 

A means to generate a synthesis video signal to which a dynamic range was expanded using 
said standard exposure video signal and said non-standard exposure video signal. 
It is the video signal processing unit provided with the above, and had a noise detecting means 
which performs noise detection of a video signal based on a ratio of a signal level of said 
standard exposure video signal and said non-standard exposure video signal. 

[Claim 5]A video-signal disposal method performing crack detection of an image sensor based 
on a signal level of a luminance signal, and carrying out crack amendment to said luminance 
signal and a color-difference signal. 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the lnvention]Especially this invention relates to the video signal processing unit which 
detects the crack of the pixel which exists in solid state image pickup devices, such as CCD, 
about a video signal processing unit, and carries out crack amendment. 
[0002] 

[Description of the Prior Art]Generally, in the solid state image pickup device formed with 
semiconductors, such as CCD, carrying out image quality deterioration according to the local 
crystal defect of a semiconductor, etc. is known. Since it will become a high-intensity white 
point and the picture element defect by which fixed bias voltage will always be added to the 
image pick-up output according to incident light quantity will appear on a monitoring screen if 
this picture element defect is processed as it is, it is called white flaws. What has low 
photoelectric sensitivity is called the black crack. 

[0003]About detection of a picture element defect, and amendment of a picture element defect, 
the pixel defect correction device indicated by the JP,7-7675,A gazette is known. The 
conventional video signal processing unit is explained using drawing 27 (C) from drawing 27 
(A). As shown in drawing 27 (A), this video signal processing unit The image sensor 100, A/D 
converter 1 10 which changes into digital one the value of each pixel read from the image 
sensor 100, The threshold control circuit 120 which controls the threshold for detecting 
whether a noticed picture element is a crack from the luminance signal 1 1 1 of the output of 
A/D converter 110, Based on the luminance signal 111 and threshold of an output of A/D 
converter 1 1 0, it has the detector circuit 130 which detects whether the output of A/D converter 
1 1 0 is a picture element defect, and the correction circuit which amends the picture element 
defect of the luminance signal of the output of A/D converter 1 1 0 using the output of the 
detector circuit 130. Since distinction of a signal and a crack can be performed without being 
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based on the luminance level of a photographic subject, crack amendment can be performed 
without overlooking a crack and a good picture can be acquired. 

[0004] Below, the flaw detecting method and crack correcting method of an image sensor are 
described. The signal level has usually projected 1 pixel of cracks to the peripheral pixel. For 
this reason, a noticed picture element and the pixel of the circumference of it are measured, 
and the case where the noticed picture element has projected in more than the constant level 
can be distinguished from a crack. The internal configuration of the conventional crack detector 
circuit is shown in drawing 27 (B). 

[0005]The luminance signal 1 1 1 of the output of inputted A/D converter 110 passes along the 
flip-flops 150 and 160, generates the difference of pixel Yn-1 1 pixel before the noticed picture 
element Yn and a noticed picture element with the adding machine 170 on the basis of the 
noticed picture element Yn, and compares this difference and threshold A131 by the 
comparator 190. The adding machine 180 generates the difference of pixel Yn+1 behind [ 1 
pixel ] the noticed picture element Yn and a noticed picture element, and the comparator 200 
compares this difference and threshold B132. And as a result of comparing, when difference is 
larger than the threshold A131 and the threshold B132 respectively in AND means 210, the 
noticed picture element Yn is detected as a crack. 

[0006]According to the luminance level of the luminance signal 1 1 1 , the threshold A131 and 
the threshold B132 are controlled by the conventional video signal processing unit in the 
threshold control circuit 120 in this case. For example, when the luminance level of the 
luminance signal 1 1 1 is high. Although the projection amount (difference of a noticed picture 
element and a peripheral pixel) of the pixel which is a crack itself does not become so big a 
value under the influence of a gamma correction, since the projection amount (difference of a 
noticed picture element and a peripheral pixel) of the pixel which is a crack at the time of low- 
intensity becomes large, In the threshold control circuit 120, according to the luminance level 
of the luminance signal 1 1 1 , at the time of high-intensity. The threshold A1 31 and the threshold 
B132 are small controlled compared with the time of high-intensity, The characteristic like the 
reverse gamma characteristic is given so that it may become large compared with the time of 
high-intensity about the threshold A131 and the threshold B132 at the time of low-intensity, 
The threshold A131 and the threshold B132 which are a projection amount (difference of a 
noticed picture element and a peripheral pixel) which considers that the pixel of the luminance 
signal 1 1 1 of A/D-converter 1 1 0 output is a crack were controlled. 

[0007]And when the noticed picture element Yn which exceeds the threshold A131 and the 
threshold B132 is detected with a crack. The pixel Yn detected with the crack in the correction 
circuit 140 which comprises the flip-flop 220, the flip-flop 230 and the adding machine 240 as 
shown in drawing 27 (C), and the selector means 250 was amended by the average value of 
the peripheral pixel, and when the noticed picture element Yn was not a crack, it was 
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outputting as it is. 
[0008] 

[Problem(s) to be Solved by the Invention] However, since comparison with a peripheral pixel 
and a noticed picture element had detected the crack in the conventional method, it was 
difficult to distinguish a crack correctly in the photographic subject of a fine pattern. Since a 
diaphragm of a lens is automatically adjusted so that both the dark portion of a photographic 
subject and a bright portion can be seen in a common imaging device, For example, in the 
brightest portion of a photographic subject, when the output of an image sensor is saturated, it 
becomes very difficult to distinguish a crack which always outputs the signal near the 
saturation level of an image sensor, and the normal pixel which are not cracks and which has 
been saturated actually. 

[0009]ln the case of a single plate color camera, the colored filter is stuck on CCD. In order to 
detect a crack by a pixel unit, it is necessary to compare with the pixel of the same color. Since 
it is necessary using the peripheral pixel in every other pixel to use the peripheral pixel in every 
other line perpendicularly horizontally, there is a problem that the distance to a peripheral pixel 
becomes far and the circuit structure of a crack detector circuit becomes large. 
[0010]After LPF (low pass filter) generates a luminance signal, when performing crack 
detection, a crack will spread in a peripheral pixel under the influence of LPF. Only a 
luminance signal performs crack detection and a color-difference signal is not amended only 
by only a luminance signal carrying out crack amendment of the pixel judged to be a crack by 
the average value of a peripheral pixel. Therefore, there was also a problem that a false color 
signal arose on a screen under the influence of a crack. 

[0011]This invention solves the above-mentioned conventional problem, detects the crack of 
an image sensor with sufficient accuracy, and performs crack amendment, and an object of 
this invention is to obtain the video signal of a good extensive dynamic range. 
[0012] 

[Means for Solving the Problem]A means to generate a standard exposure video signal 
photoed by standard exposure time in this invention in order to solve the above-mentioned 
technical problem, A means to generate a non-standard exposure video signal photoed by 
exposure time shorter than a standard to the same scene, It had composition provided with a 
defect detecting means which performs crack detection of an image sensor to a video signal 
processing unit provided with a means to generate a synthesis video signal to which a dynamic 
range was expanded using a standard exposure video signal and a non-standard exposure 
video signal, based on a signal level of a non-standard exposure video signal. By having 
constituted in this way, accuracy of crack detection of an image sensor can be improved up to 
one pixel unit, a crack of an image sensor can be amended with sufficient accuracy, and a 
video signal of a good extensive dynamic range is obtained. 
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[0013]lt had composition provided with a defect detecting means which performs crack 
detection of an image sensor based on a ratio of a signal level of a standard exposure video 
signal and a non-standard exposure video signal. By having constituted in this way, accuracy 
of crack detection of an image sensor can be improved up to one pixel unit, a crack of an 
image sensor can be amended with sufficient accuracy, and a video signal of a good extensive 
dynamic range is obtained. 

[0014]lt had composition provided with a defect detecting means which performs crack 
detection of an image sensor based on a ratio of a signal level of a standard exposure video 
signal and a non-standard exposure video signal, and a signal level of a standard exposure 
video signal. By having constituted in this way, accuracy of crack detection of an image sensor 
can be improved up to one pixel unit, a crack of an image sensor can be amended with 
sufficient accuracy, and a video signal of a good extensive dynamic range is obtained. 
[0015]lt had composition provided with a noise detecting means which performs noise 
detection of a video signal based on a ratio of a signal level of a standard exposure video 
signal and a non-standard exposure video signal. By having constituted in this way, accuracy 
of crack detection of an image sensor can be improved up to one pixel unit, a crack of an 
image sensor can be amended with sufficient accuracy, and a video signal of a good extensive 
dynamic range is obtained. 

[0016]lt had composition provided with a defect detecting means which performs crack 
detection of an image sensor based on a signal level of a luminance signal, and a crack 
compensation means which carries out crack amendment to a luminance signal and a color- 
difference signal. By having constituted in this way, accuracy of crack detection of an image 
sensor can be improved up to one pixel unit, a crack of an image sensor can be amended with 
sufficient accuracy, and a video signal of a good extensive dynamic range is obtained. 
[0017] 

[Embodiment of the lnvention]A means by which the invention of this invention according to 
claim 1 generates the standard exposure video signal photoed by standard exposure time, A 
means to generate the non-standard exposure video signal photoed by exposure time shorter 
than a standard to the same scene, In the video signal processing unit provided with a means 
to generate the synthesis video signal to which the dynamic range was expanded using said 
standard exposure video signal and said non-standard exposure video signal, It is the video 
signal processing unit provided with the defect detecting means which performs crack 
detection of an image sensor based on the signal level of said non-standard exposure video 
signal, and the crack of an image sensor is amended by one pixel unit, and it has the operation 
of generating a good video signal. 

[001 8]A means by which the invention of this invention according to claim 2 generates the 
standard exposure video signal photoed by standard exposure time, A means to generate the 
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non-standard exposure video signal photoed by exposure time shorter than a standard to the 
same scene, In the video signal processing unit provided with a means to generate the 
synthesis video signal to which the dynamic range was expanded using said standard 
exposure video signal and said non-standard exposure video signal, It is the video signal 
processing unit provided with the defect detecting means which performs crack detection of an 
image sensor based on the ratio of the signal level of said standard exposure video signal and 
said non-standard exposure video signal, and the crack of an image sensor is amended by 
one pixel unit, and it has the operation of generating a good video signal. 
[001 9]A means by which the invention of this invention according to claim 3 generates the 
standard exposure video signal photoed by standard exposure time, A means to generate the 
non-standard exposure video signal photoed by exposure time shorter than a standard to the 
same scene, In the video signal processing unit provided with a means to generate the 
synthesis video signal to which the dynamic range was expanded using said standard 
exposure video signal and said non-standard exposure video signal, The ratio of the signal 
level of said standard exposure video signal and said non-standard exposure video signal, It is 
the video signal processing unit provided with the defect detecting means which performs 
crack detection of an image sensor based on the signal level of said standard exposure video 
signal, and except for the influence of the noise component of a video signal, the crack of an 
image sensor is amended by one pixel unit, and it has the operation of generating a good 
video signal. 

[0020]A means by which the invention of this invention according to claim 4 generates the 
standard exposure video signal photoed by standard exposure time, A means to generate the 
non-standard exposure video signal photoed by exposure time shorter than a standard to the 
same scene, In the video signal processing unit provided with a means to generate the 
synthesis video signal to which the dynamic range was expanded using said standard 
exposure video signal and said non-standard exposure video signal, It is the video signal 
processing unit provided with the noise detecting means which performs noise detection of a 
video signal based on the ratio of the signal level of said standard exposure video signal and 
said non-standard exposure video signal, and the video signal having contained the noise 
component is improved with sufficient accuracy, and it has the operation of generating a good 
video signal. 

[0021 ]The invention of this invention according to claim 5 performs crack detection of an image 
sensor based on the signal level of a luminance signal, is a video-signal disposal method 
which carries out crack amendment to a luminance signal and a color-difference signal, 
amends the crack of an image sensor with sufficient accuracy, and has the operation of 
generating a good video signal. 

[0022]Hereafter, an embodiment of the invention is described in detail, referring to drawing 26 
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from drawing 1 . 

[0023](A 1st embodiment) A 1st embodiment of this invention is a video signal processing unit 
which performs crack detection of an image sensor based on the signal level of the non- 
standard exposure video signal photoed by exposure time shorter than a standard, 
f 0024] Drawing 1 is a functional block diagram showing the composition of the signal processor 
in a 1st embodiment of this invention. Here, the case of the video signal processing unit of a 
frame unit is shown. In drawing 1 , the image sensor 1010 is an image sensor which outputs 
two kinds of video signals of standard exposure and non-standard exposure of exposure time 
by turns per frame. The image sensor driving means 1020 is a means to output the exposure 
time recognition signal 1021 which the image sensor 1010 is driven, is at the standard 
exposure and non-standard exposure time, and shows exposure time. The pretreatment 
means 1030 so that the CDS circuit which removes the reset noise of the analog signal of the 
output of the image sensor 1010, and the analog video signal with which the noise component 
was removed may hold a constant signal level, It is a means which comprises an AGC circuit 
which performs amplitude adjustment, and a clamp circuit clamped in order to carry out an A/D 
conversion to the analog video signal by which amplitude adjustment was carried out. A/D 
converter 1040 is a device which changes the output of the pretreatment means 1030 into a 
digital signal. 

[0025]The synchronization means 1050 is a means to divide into two lines, the standard 
exposure video signal 1060 and the non-standard exposure video signal 1070, and to output to 
the same timing, after delaying the video signal which is the A/D-converter output 1041 and 
with which the exposure time outputted by turns for every frame differs by one frame. The 
signal level defect detecting means 1080 is a means to perform crack detection of the image 
sensor 1010 and to generate the signal level crack detecting signal 1081. The crack 
compensation means 1090 is a means to amend the crack of the image sensor 1010. The 
video-signal synthesizing means 1 100 is a means to generate the synthesis video signal 1 101 
to which the standard exposure video signal 1060 and the non-standard exposure video signal 
1070 were compounded according to the signal level, crack amendment was carried out and 
the dynamic range was expanded. The camera process 1200 is a means to generate a 
luminance signal and a color-difference signal and to perform a gamma correction, outline 
correction, etc. 

[0026]The operation is explained about the video signal processing unit in a 1st embodiment of 
this invention constituted as mentioned above. The image sensor 1010 is driven by the image 
sensor driving means 1020, and changes light volume into an electrical signal. The image 
sensor driving means 1020 generates the exposure time recognition signal 1021 which shows 
exposure time while driving an image sensor. 

[0027]The pretreatment means 1030 comprises CDS, AGC, a clamp circuit, etc. In a CDS 



http://ww4ipdUnpit.go 6/2/2009 



JP,2000-358195,A [DETAILED DESCRIPTION] 



Page 7 of 20 



circuit, a correlation double sampling removes the reset noise of the analog video signal of an 
image sensor output. In an AGC circuit, to the analog video signal with which the noise 
component was removed, it clamps in order to carry out an A/D conversion. A/D converter 
1040 changes the clamped analog video signal into a digital video signal. 
[0028]Next, operation of the synchronization means 1050 is described. The synchronization 
means 1050 comprises the memory means 10511, the selector means 10513, and the selector 
means 10514 for the video signal for one frame being delayed, as shown in drawing 3 (A). The 
A/D-converter output 1041 is given to the memory means 10511, the selector means 10513, 
and the selector means 10514. Next, as shown in drawing 3 (B), as shown in drawing 3 (C), 
the video signal with which the exposure time outputted by turns for every frame differs is 
delayed by one frame by the memory means 1051 1, and is given to the memory means 
10512, the selector means 10513, and the selector means 10514 by it. 
[0029]ln the synchronization means 1050, as shown in drawing 3 (A), the selector means 
10513 and the selector means 10514 are changed with the exposure time recognition signal 
1021. For example, in the selector means 10513 of drawing 3 (A), when the exposure time 
recognition signal 1021 is 10, the A/D-converter output 1041 is outputted, and when the 
exposure time recognition signal 1021 is 1, the memory output 10512 is outputted. When the 
exposure time recognition signal 1021 is 10, the memory output 10512 is outputted, and when 
the exposure time recognition signal 1021 is 1, it controls by the selector means 10514 to 
output the A/D-converter output 1041 . 

[0030]Under the present circumstances, to the A/D-converter output 1041 shown in drawing 3 
(B), the standard exposure video signal 1060 the exposure time recognition signal 1021 so that 
10 and the non-standard exposure video signal 1070 may be set to 1, If weighting is carried 
out according to exposure time, as shown in drawing 3 (E) and (F), selector means 10513 
output, It separates into two lines and standard exposure video-signal 1060 (LONG) and 
selector means 10514 output can always be outputted now to the same timing so that it may 
always become the non-standard exposure video signal 1070 (SHORT). Thus, in the 
synchronization means 1050, synchronization of the standard exposure video signal 1060 and 
the video signal 1070 of non-standard exposure is performed. 

[0031]Next, in the signal level defect detecting means 1080, crack detection of the image 
sensor 1010 is performed from the standard exposure video signal 1060 and the non-standard 
exposure video signal 1070. For example, the standard exposure video signal 1060 and the 
non-standard exposure video signal 1070, The exposure ratio (standard exposure video-signal 
1060/ non-standard exposure video signal 1070) is 10, and if there is no crack in an image 
sensor, the signal level of the standard exposure video signal 1060 and the non-standard 
exposure video signal 1070 is shown like drawing 4 , respectively. 

[0032]However, when the image sensor 1010 has a crack, in order not to depend for the signal 



http://v^^4.ipdl.inpit.go.jp/cgi-bin/tran_web_cgi_ejje? 6/2/2009 



JP,2000-358195,A [DETAILED DESCRIPTION] 



Page 8 of 20 



level of a crack on exposure time, even if it is the non-standard exposure video signal 1070, 
the pixel which the signal level projected will appear like drawing 5 . In order to amend this 
crack, the defect detecting means 1080 is constituted as shown in drawing 6 . From the signal 
level of the non-standard exposure video signal 1070, the signal level for distinguishing from a 
crack is set as the crack threshold signal level 1083. This crack threshold signal level 1083 is 
compared with the non-standard exposure video signal 1070. The result will judge the noticed 
picture element for crack detection to be a crack, if it is the non-standard exposure video-signal 
1070> crack threshold signal level 1083. 

[0033]ln an imaging device which compounds the video signal of exposure time with which the 
same scenes differ, and combines the picture of one sheet. What is necessary is just to 
somewhat set up the crack threshold signal level 1083 lowness rather than the maximum 
(saturation level) of the signal level which the non-standard exposure video signal 1070 can 
take, since exposure time is automatically adjusted so that the non-standard exposure video 
signal 1070 may not be saturated. For example, if the maximum (saturation level) of the signal 
level of the standard exposure video signal 1060 and the non-standard exposure video signal 
1070 is 10000 as shown in drawing 5 , the somewhat lower value 9000 will be set up. 
[0034]As shown in drawing 5 , even if the pixel with the crack of the image sensor 1010 is the 
un-mark exposure video signal 1070, the signal level has projected it. Therefore, pixel Sn of 
the signal level beyond the crack threshold signal level 1083= 9000 can be judged to be a 
crack. This information is outputted to the crack compensation means 1090 as the signal level 
crack detecting signal 1081. Under the present circumstances, the standard exposure video 
signal 1060 and the non-standard exposure video signal 1070 are adjusted so that the phase 
for every pixel may suit by the synchronization means 1050. Therefore, it can be considered 
that the pixel Ln of the standard exposure video signal 1 060 which has pixel Sn and a relation 
in phase is also a crack. 

[0035]The crack compensation means 1090 comprises the flip-flop 1093 - the flip-flop 1096, 
the adding machine 1097 and the adding machine 1098, and the selector means 10971 and 
the selector means 10981, for example like drawing 7 . In the crack compensation means 1090, 
crack amendment of the noticed picture elements Sn and Ln distinguished from the crack is 
carried out using the average value of a peripheral pixel from the signal level crack detecting 
signal 1081. Thereby, as shown in drawing 8 , respectively, pixel Sn of the signal level 10000, 
the crack projected compared with the peripheral pixel, and the detected non-standard 
exposure video signal 1070 and the pixel Ln of the standard exposure video signal 1060 can 
improve so that it may be set to Ln=100 and Sn=10. 

[0036]Thus, since crack amendment can be performed in one pixel unit on the basis of the 
signal level of the non-standard exposure video signal 1070, accurate crack detection can be 
performed and it comes to be able to perform suitable crack amendment. Since the crack of 
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the standard exposure video signal 1060 is also improvable on the basis of the signal level 
crack detecting signal 1081 on the basis of the non-standard exposure video signal 1070, The 
signal level crack detector circuit 1080 can also amend the crack of the standard exposure 
video signal 1060, if there is only the one non-standard exposure video signal 1070. Therefore, 
also in the latter video-signal synthesizing means 1100 and the camera process 1200, since 
signal processing of the influence of the crack of the image sensor 1010 can be carried out 
based on the improved video signal, a good video signal can be obtained. 
[0037]Next, the standard exposure video signal 1091 after the crack amendment by which 
crack amendment was carried out by the crack compensation means 1090, and the non- 
standard exposure video signal 1092 after crack amendment are compounded like drawing 9 
according to the signal level of a video signal. In drawing 9 , since exposure time is longer than 
the non-standard exposure video signal 1092, the standard exposure video signal 1091 is 
called LONG, and since exposure time is conversely short, it makes the non-standard 
exposure video signal 1092 referred to as SHORT. 

[0038] Drawing 9 (A) is the input-output behavioral characteristics of LONG. If, as for LONG, 
incident light quantity exceeds the amount of saturation light, an output will be easily saturated 
with constant value. However, the video signal of the usual standard is obtained to the amount 
of saturation light. Drawing 9 (B) is the input-output behavioral characteristics of SHORT. 
SHORT can raise the incident light quantity with which an image sensor is saturated only the 
part by making shutter time shorter than standard exposure, or lowering sensitivity from LONG. 
However, the portion with little incident light quantity of SHORT has bad S/N, and tends to 
carry out black crushing. Then, the dynamic range of a video signal is expanded using these 
two characteristics. For example, in the field in which LONG is not saturated, only LONG is 
outputted, and in the field (MIX field) in which LONG begins to be saturated, the value which 
divided LONG and SHORT internally by K (video-signal composite signal) is considered as an 
output, and it controls by the field in which LONG was saturated thoroughly to output only 
SHORT. 

[0039]The offset value for setting the synthesis video signal 1 101 to OUT, setting the start level 
of a MIX field to Yth, setting the saturation level of LONG to SAT, making LONG and SHORT 
cross in a MIX field, and making a video signal compound smoothly is set to OFSET1 , and K is 
made into a video-signal composition control signal. K is a control signal for making it change 
smoothly so that it may be set to LONG at the minimum of a MIX field and it may be set to 
SHORT in a maximum. 

[0040]First, the situation of SHORT+OFSET1 is shown in drawing 9 (C). The situation of the 
video-signal composition by the aforementioned control is shown in drawing 9 (D). The 
characteristic of K (video-signal composition control signal) is shown in drawing 9 (E). The 
synthesis video signal 1101 acquired eventually is shown in drawing 9 (F). 
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[0041]When the aforementioned control is expressed with a formula, in following ** - 
****LONG<=Yth (the field, K= 0 with which LONG is not saturated), it is. 
In the case of OUT=LONG**Yth<=LONG<=SAT (a MIX field, 0<=K<=1) 
OUT=(1-K) xLONG+Kx (SHORT+OFSET1) 
It is here and is K=(LONG-Yth)/(SAT-Yth). 

** In the case of LONG>=SAT (the field, K= 1 with which LONG was saturated) 
It becomes like OUT=SHORT+OFSET1. 

[0042]Thus, after performing crack amendment to the crack of the image sensor 1010, the 
good synthesis video signal 1 101 of an extensive dynamic range can be acquired by 
compounding based on the video signal with which exposure time differs. Therefore, since 
suitable crack amendment can be performed even if it is a fine photographic subject, even if it 
performs luminance-signal generation, color-difference-signal generation, etc. in the camera 
process 1200, the good picture which does not have influence of the crack of the image sensor 
of an extensive dynamic range in the output can be acquired. 

[0043]Although processing of the frame unit was described here, same processing can be 
performed also per a line unit or field. 

[0044]As mentioned above, in a 1st embodiment of this invention, since it had composition 
which performs crack detection of an image sensor based on the signal level of the non- 
standard exposure video signal photoed by exposure time shorter than a standard in the video 
signal processing unit, crack detection can be performed in one pixel unit, and suitable crack 
amendment can be performed. 

[0045](A 2nd embodiment) A 2nd embodiment of this invention is a video signal processing 
unit which performs crack detection of an image sensor based on the ratio of the signal level of 
a standard exposure video signal and the non-standard exposure video signal photoed by 
exposure time shorter than a standard. 

[0046] Drawing 10 is a functional block diagram showing the composition of the signal 
processor in a 2nd embodiment of this invention. A different point from the signal processor in 
a 1st embodiment is having established the exposure ratio defect detecting means 1300 
instead of the signal level defect detecting means 1080. In drawing 10 , the constituent means 
to which the same numerals (number) are added by the same name as drawing 1 has a 
function equivalent to the constituent means of drawing 1 . In drawing 10 , the exposure ratio 
defect detecting means 1300 comprises the exposure ratio calculating means 1302 and the 
comparator 1303, as shown in drawing 1 1 . The composition of an exposure ratio calculating 
means is shown in drawing 1 1 . 

[0047]The operation is explained about the video signal processing unit in a 2nd embodiment 
of this invention constituted as mentioned above. When the image sensor 1010 has a crack, as 
shown in drawing 5 , it does not depend for the signal level of a crack on exposure time. Then, 
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the exposure ratio defect detecting means 1 300 performs crack detection using an exposure 
ratio (standard exposure video-signal 1060/ non-standard exposure video signal 1070) 
approaching 1 . 

[0048]ln the exposure ratio calculating means 1302, the exposure ratio signal 13021 which 
shows an exposure ratio (standard exposure video-signal 1060/ non-standard exposure video 
signal) is computed from the standard exposure video signal 1060 and the non-standard 
exposure video signal 1070. In the comparator 1303, the crack threshold exposure ratio level 
1304 set up based on the exposure ratio 13021 of the exposure ratio signal 13021, and the 
standard exposure video signal 1060 and the non-standard exposure video signal 1070 is 
compared, and it is judged whether the noticed picture element for crack detection is a crack. 
[0049]Whenever the crack threshold exposure ratio level 1304 does not have a crack in the 
image sensor 1010, an exposure ratio will become fixed as shown in drawing 4 . If the image 
sensor 1010 has a crack, as shown in drawing 5 , the exposure ratio of the standard exposure 
video signal 1060 and the non-standard exposure video signal 1070 will approach 1. For 
example, in the case of drawing 12 , the exposure ratio signal 13021 is the ** type exposure 
ratio signal 13021 = standard exposure video-signal 1060/ non-standard exposure video signal 
1 070= 1 0. It is set to 1 0 like **. 

[0050] However, when the image sensor 1010 has a crack, the exposure ratio signal 13021 
may be set to 1 as shown in drawing 12 . That is, the probability that the noticed picture 
element made into the object of crack detection is a crack becomes high, so that the exposure 
ratio signal 13021 approaches 1. For example, if the crack threshold exposure ratio level 1304 
is set up beforehand consider that the case where this exposure ratio signal 13021 is 2 is a 
crack, Cn is detectable as a crack. And it outputs to the crack compensation means 1090 of 
drawing 10 by making into the exposure ratio crack detecting signal 1301 the information 
which detected this Cn as a crack. 

[0061]ln this case, instead of the signal level crack detecting signal 1081 of drawing 7 , it 
controls by the crack compensation means 1090 of drawing 10 to perform crack amendment 
based on the exposure ratio crack detecting signal 1301. Therefore, in the exposure ratio 
defect detecting means 1300, since a crack and the detected noticed picture element can carry 
out crack amendment by the average value of a peripheral pixel, and it is outputted as it is 
when it is not a crack, it can carry out crack amendment, without being accompanied by 
degradation of resolution. Crack amendment of the pixel Sn of the pixel Ln of the standard 
exposure video signal 1060 and the non-standard exposure video signal 1070 with a crack 
which is in the same phase relation as a crack and detected Cn by this can be carried out 
simultaneously. 

[0052]Therefore, also in the latter video-signal synthesizing means 1100 and the camera 
process 1200, based on the video signal which has improved the influence of the crack of an 
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image sensor, since video-signal processing can be carried out, A good pixel can be obtained 
and the good video signal of the extensive dynamic range with which the influence of the crack 
of an image sensor has been improved with sufficient accuracy by one pixel unit can be 
obtained like the video signal processing unit of a 1st embodiment. 
[0053]Although processing of the frame unit was described here, same processing can be 
performed also per a line unit or field like a 1st embodiment. 

[0054]As mentioned above, in a 2nd embodiment of this invention. Since it had composition 
which performs crack detection of an image sensor based on the ratio of the signal level of the 
non-standard exposure video signal photoed by a standard exposure video signal and 
exposure time shorter than a standard in the video signal processing unit, crack detection can 
be performed in one pixel unit, and suitable crack amendment can be performed. 
[0055](A 3rd embodiment) A 3rd embodiment of this invention is a video signal processing unit 
which performs crack detection of an image sensor based on the ratio of the signal level of a 
standard exposure video signal and the non-standard exposure video signal photoed by 
exposure time shorter than a standard, and the signal level of a standard exposure video 
signal. 

r0056] Drawing 13 is a functional block diagram showing the composition of the video signal 
processing unit in a 3rd embodiment of this invention. A different point from the video signal 
processing unit in a 2nd embodiment is having established the black level defect detecting 
means 1400 and AND means 1500. In drawing 13 , the constituent means to which the same 
numerals (number) are added by the same name as drawing 1 has a function equivalent to the 
constituent means of drawing 1 . In drawing 13 , the exposure ratio defect detecting means 
1300 generates the exposure ratio crack detecting signal 1301 from the exposure ratio of the 
standard exposure video signal 1060 and the non-standard exposure video signal 1070. 
[0057]The operation is explained about the video signal processing unit in a 3rd embodiment 
of this invention constituted as mentioned above. Originally the video signal whose exposure 
ratio of the standard exposure video signal 1060 and the non-standard exposure video signal 
1070 is 3 shows drawing 14 signs that it is influenced by the noise. When S/N of an analog- 
signal-processing portion is bad, or when the quantization precision of an A/D converter is 
coarse, the exposure ratio near a black level is not obtained correctly. 
[0058]ln such a case, when performing crack detection only by the exposure ratio defect 
detecting means 1300, the exposure ratio signal 13021 will shift from 3 which is an original 
exposure ratio like Cn+1. Therefore, erroneous detection of pixel Ln+1 of the standard 
exposure video signal 1060 which originally is not a crack, and pixel Sn+1 of the non-standard 
exposure video signal 1070 may be carried out to a crack. As shown in drawing 15 , then, the 
flip-flops 1403-1404, The black level defect detecting means 1400 which comprises the adding 
machine 1450, the difference generation means 1406, and the comparator 1407, It provides in 
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the exposure ratio defect detecting means 1300 in addition, and is made to perform crack 
detection focusing on the noticed picture element for crack detection based on the average 
value of the peripheral pixel, and the difference of a signal level. 

[0059]ln the black level defect detecting means of drawing 15 , the difference judged to be a 
crack is set up to the difference of the noticed picture element and peripheral pixel for crack 
detection. For example, if the pixel Ln of the standard exposure video signal 1060 shown in 
drawing 14 is made into the noticed picture element for crack detection, the peripheral pixel will 
be set to pixel Ln-1 and pixel Ln+1. Since the signal level of that peripheral pixel Ln-1 and 
Ln+1 projects greatly compared with the pixel Ln when this noticed picture element Ln is a 
crack, The difference of the average value of pixel Ln-1 and pixel Ln+1 and the noticed picture 
element Ln is compared, and crack detection is performed so that this difference may consider 
that the noticed picture element Ln is a crack, in it projects extremely, and being large. 
[0060]As shown in drawing 14 , in order to detect correctly the pixels Ln and Sn with the crack 
which exists in the field where a signal level is low, crack detection is carried out by setting it 
as crack threshold black level =5, for example. In this case, when the signal level difference of 
a peripheral pixel and Ln is larger than 5, it shall distinguish from a crack. Since there is eight 
average value of the crack threshold black level 1402= 5, Ln-1=10 which are the peripheral 
pixels of Ln=1 , and Ln+1 =6 in the case of drawing 14 , the signal level difference of 8 and Ln 
which is this average value is computed by the difference generation means 1406. In the case 
of drawing 14 , the difference generation means output 14061 is set to 8-1=7 like An. 
Therefore, the difference generation means output 14061(=7)> crack threshold black level 
1402 (=5) 

Since it becomes, the pixel Ln is correctly detectable with a crack. 

[0061]The information which distinguished Ln from the crack is generated as the black level 
crack detecting signal 1401 by the black level defect detecting means of drawing 1 5 . The 
logical product of the black level crack detecting signal 1401 and the exposure ratio crack 
detecting signal 1301 detected by the exposure ratio defect detecting means 1300 is 
calculated by AND means 1500 shown in drawing 13 , and the crack detecting signal 1501 is 
generated. Instead of the signal level crack detecting signal 1081 of the crack compensation 
means 1090 of a 1st embodiment shown in drawing 7 , the crack compensation means 1090 is 
controlled by the crack compensation means 1090 of drawing 13 based on the crack detecting 
signal 1501 of AND means 1500 output. By this, crack amendment is simultaneously carried 
out by the average value of a peripheral pixel also with Sn of the non-standard exposure video 
signal 1070 in the same phase relation as Ln of the standard exposure video signal 1060. 
[0062]Therefore, since crack detection will be performed based on the signal level of the 
exposure ratio of the standard exposure video signal 1060 and the non-standard exposure 
video signal 1070, and the peripheral pixel of a standard exposure video signal, even if the 
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video signal is influenced by the noise component, precision improvement of crack detection 
can be performed. Thereby, detecting with a crack is lost about Sn of pixel Ln+1 of the 
standard exposure video signal 1060 accidentally detected with the crack by the exposure ratio 
defect detecting means in drawing 14 , and the non-standard exposure video signal 1070. 
Therefore, since signal processing can be performed based on the video signal with which the 
influence of the crack of an image sensor has been improved with more sufficient accuracy in 
the latter video-signal synthesizing means 1 100 and the camera process 1200, The video 
signal obtained eventually can also obtain the good video signal of the extensive dynamic 
range with which the influence of the crack of the image sensor 1010 has been improved 
appropriately. 

[0063]Although processing of the frame unit was described here, same processing can be 
performed also per a line unit or field like a 1st and 2nd embodiment. 
[0064]As mentioned above, in a 3rd embodiment of this invention. Since it had composition 
which performs crack detection of an image sensor based on the ratio of the signal level of the 
non-standard exposure video signal photoed by exposure time shorter than a standard 
exposure video signal and a standard in the video signal processing unit, and the signal level 
of a standard exposure video signal, Even when there is a noise, crack detection can be 
performed in one pixel unit, and suitable crack amendment can be performed. 
[0065](A 4th embodiment) A 4th embodiment of this invention is a video signal processing unit 
which performs noise detection of a video signal based on the ratio of the signal level of a 
standard exposure video signal and the non-standard exposure video signal photoed by 
exposure time shorter than a standard. 

r0066] Drawing 16 is a functional block diagram showing the composition of the video signal 
processing unit in a 4th embodiment of this invention. A different point from the video signal 
processing unit in a 2nd embodiment is having formed the exposure ratio noise detecting 
means 1600 and the noise rejection means 1700 instead of the exposure ratio defect detecting 
means 1300 and the crack compensation means 1090. In drawing 16 , the constituent means 
to which the same numerals (number) are added by the same name as drawing 10 has a 
function equivalent to the constituent means of drawing 10 . Based on the video signal 
processing unit of a 2nd embodiment, it constitutes from a video signal processing unit in a 4th 
embodiment so that the noise component of a video signal can be improved. 
[0067]ln drawing 16 , the exposure ratio noise detecting means 1600, As shown in drawing 17 , 
it comprises the exposure ratio calculating means 1602, the comparator 1603, the comparator 
1604, the logical-NOT means 1607, and AND means 1608, and noise detection of a video 
signal is performed based on the exposure ratio of the standard exposure video signal 1060 
and the non-standard exposure video signal 1070. The exposure ratio calculating means 1602 
and the exposure ratio signal 16021 which are shown in drawing 17 have a function equivalent 
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to the exposure ratio calculating means 1302 and the exposure ratio signal 13021 which are 
shown in drawing 1 1 described by a 2nd embodiment. 

[0068]The operation is explained about the video signal processing unit in a 4th embodiment of 
this invention constituted as mentioned above. In the exposure ratio calculating means 1602 of 
drawing 17 , after computing the exposure ratio of the standard exposure video signal 1060 and 
the non-standard exposure video signal 1070 as the exposure ratio signal 16021, this 
exposure ratio signal 16021 The noise threshold exposure ratio level A1605, The noise 
threshold exposure ratio level B1606 is compared, respectively. Under the present 
circumstances, the noise threshold exposure ratio level A1 605 and the noise threshold 
exposure ratio level B1606 set up the field which distinguishes a noticed picture element from 
NONOIZU on the basis of the exposure ratio of the standard exposure video signal 1060 and 
the non-standard exposure video signal 1070, as shown in drawing 18 . 
[0069]For example, essentially, if the exposure ratio of the standard exposure video signal 
1060 and the non-standard exposure video signal 1070 is 10, the exposure ratio signal 16021 
should be set to 10. Therefore, when the exposure ratio signal 16021 differs from the original 
exposure ratio 10 on the basis of this exposure ratio 10, the standard exposure video signal 
1060 and the non-standard exposure video signal 1070 will be influenced by the noise. 
[0070]The case where set the noise threshold exposure ratio level A1 605 to 9, and the noise 
threshold exposure ratio level B1606 is set to 1 1 on the basis of the exposure ratio signal 
16021= 10 is shown in drawing 18 . Here, as shown in drawing 18 , when being set to the 
exposure ratio 16021 <noise threshold exposure ratio level A1605 exposure ratio 16021> 
noise threshold exposure ratio level B1606 on the basis of the exposure ratio signal 16021 
computed by the exposure ratio calculating means 1602, it distinguishes from a noise. And the 
information on this noise decision result is outputted as the exposure ratio noise detecting 
signal 11601. In the case of drawing 18 , Cn-1 and Cn+1 will be distinguished from a noise. 
[0071 ]ln the noise rejection means 1700, noise rejection is performed based on the exposure 
ratio noise detecting signal 1601. The noise rejection means 1700 consists of the digital filter 
1703, the digital filter 1704, the selector 1705, and the selector 1706, as shown in drawing 19 . 
About the pixel distinguished when influenced by the noise based on the exposure ratio noise 
detecting signal 1601, the noise rejection means 1700. About the pixel distinguished when the 
noise is improved with the digital filter and there was no influence of a noise, the selector 
means 1705 and the selector means 1706 are switched so that it may output as it is. 
[0072]By this, the noise component contained in the standard exposure video signal 1060 and 
the non-standard exposure video signal 1070 of drawing 16 can improve appropriately. 
Therefore, since signal processing can be carried out based on the standard exposure video 
signal 1701 after a noise improvement, and the non-standard exposure video signal 1702 after 
a noise improvement in the video-signal synthesizing means 1 100 and the camera process 
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1200 of the latter part shown in drawing 16 , The video signal chosen eventually can also 
obtain the good video signal of the extensive dynamic range with which the influence of a 
noise has been improved appropriately. 

[0073]Here, processing that processing ****** of a frame unit is the same also per a line unit or 
field can be performed. 

[0074]As mentioned above, in a 4th embodiment of this invention. Since it had composition 
which performs noise detection of a video signal based on the ratio of the signal level of the 
non-standard exposure video signal photoed by exposure time shorter than a standard 
exposure video signal and a standard in the video signal processing unit, the video signal 
having contained the noise component is improved by one pixel unit, and a good video signal 
can be generated. 

[0075](A 5th embodiment) A 5th embodiment of this invention is a video signal processing unit 
which performs crack detection of an image sensor based on the signal level of a luminance 
signal, and carries out crack amendment to a luminance signal and a color-difference signal. 
[0076] Drawing 20 is a functional block diagram showing the composition of the video signal 
processing unit in a 5th embodiment of this invention. In drawing 20 , the image sensor 1010 
picturizes the image of one sheet for every field like the usual imaging device, and outputs a 
video signal for every line. The CDS circuit where the pretreatment means 1030 removes the 
reset noise of the analog video signal of image sensor 1010 output, It comprises an AGC 
circuit which performs amplitude adjustment so that the analog video signal with which the 
noise component was removed may hold a constant signal level, and a circuit clamped in order 
to carry out an A/D conversion to the analog video signal by which amplitude adjustment was 
carried out. A/D converter 1 040 is a means to change the output of the pretreatment means 
output 1030 into a digital signal. The camera process 1200 is a means to generate a 
luminance signal and a color-difference signal, to perform crack amendment of image sensor 
1010 output, and to perform outline correction etc. Drawing 21 is a lineblock diagram of the 
camera process 1200. The camera process 1200 comprises LPF1201, BPF2102, the 
luminosity defect detecting means 1203, the luminosity crack compensation means 1204, the 
color difference crack compensation means 1206, and the camera-signal-processing means 
1205. 

[0077]The operation is explained about the video signal processing unit in a 5th embodiment of 
this invention constituted as mentioned above. Drawing 22 is a figure showing the state of a 
luminance signal and a color-difference signal in case the color filter of the complementary 
color is stuck on the image sensor. The image sensor 1010 in case a color filter is the 
complementary color is shown in drawing 22 (A). When the color filter of the complementary 
color is stuck on the image sensor, Cy, Ye, Mg, and the color filter of G are stuck like drawing 
22 (A). The image sensor 1010 is driven by the image sensor driving means 1020, and as 
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shown in drawing 22 (B), it adds and outputs the line of the upper and lower sides of drawing 
22 (A). 

[0078]LPF1201 is ** type luminance-signal 1201 1=(Ye+Mg)+(Cy+G) by a low pass filter to 

image sensor 1010 output like drawing 22 (B), for example. Signal processing as shown in 

** is performed, and the luminance signal 1201 1 is generated. ** - ** type Ye=G+R [ It can 

also express like **. ] ** Mg=R+B ** Cy=G+B The luminance signal 1201 1 is ** 

type luminance-signal 12011=2R+3G+2B from **. 

[0079]BPF1202 with a band pass filter to image sensor 1010 output like drawing 22 (B) Ten 
formula and 11 type color-difference-signal 12021=(Ye+Mg)-(Cy+G)=2 R-G. 10 color- 
difference-signal 12021=(Ye+G)-(Cy+Mg)= -(2B-G) — Signal processing as shown in 11 is 
performed, and the color-difference signal 12021 is generated. By ten formulas, 11 formulas 
generate - (2B-G) for 2 R-G at intervals of a line. 

[0080]Next, the case where image sensor 1010 output has a crack is shown in drawing 23 (A), 
(B), and (C). Output X1 1 of the image sensor 101 0 - the case of X56 are shown in drawing 23 
(A), the case where a luminance signal is generated from X1 1 of drawing 23 (A) - X33 portion 
is shown in drawing 23 (B), and the case where a color-difference signal is generated from 
X1 1 of drawing 23 (A) - X33 portion is shown in drawing 23 (C). 

[0081]When X13 of image sensor 1010 output is a crack, the output of the image sensor 1010 
is shown in drawing 23 (B), when LPF1201 of the camera process 1200 generates the 
luminance signal 2101 1 - as - the pixel of a crack - X13 - containing (X12+X13) - it will 
spread in 2 pixels of (X13+X14). Also when BPF1202 of the camera process 1200 generates a 
color-difference signal, the crack is set to (X13-X12) and (X13-X14), and the influence of a 
crack will remain also in a color-difference signal. 

[0082]Then, a crack is detected based on the luminance signal 1201 1, and it enables it to 
perform crack amendment to both the luminance signal 1201 1 and the color-difference signal 
12021 in the camera process 1200 of drawing 20 . The luminosity defect detecting means 1203 
comprises the median creating means 12032, the difference generation means 12033, and the 
comparator 12034 like drawing 24 (A). On a basis, the luminance signal 12011 in the median 
creating means 12032. The median (median) of arbitrary fields is generated, the difference of 
the pixel this median (median) and for crack detection is searched for by the difference 
generation means 12033, and the case where this difference is larger than the crack threshold 
median level 12035 is distinguished from a crack. 

[0083]The pixel of the center of a field of level 3-pixel x vertical 3 lines like drawing 25 (A) (it 
picture-element-position-Yn(s) and) When generating a median (median) by the median 
creating means 12032 on the basis of line number N and luminance level =220, a median 
(median) is set to 104 as shown in drawing 25 (B). Under the present circumstances, since the 
luminance level has projected the pixel of the crack from the surrounding pixel like drawing 25 
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(A) if the crack threshold median level 12035 is set as 200, it can distinguish as a crack. And 
while outputting to the luminosity crack compensation means 1206 by making this crack and 
the detected information into the luminosity crack detecting signal 12031, the median (median) 
generated by the median creating means 12032 is outputted to the luminosity crack 
compensation means 1204 as the median signal 120321. 

[0084]in the luminosity crack compensation means 1204 shown in drawing 24 (B). The pixel 
which switched the selector means 12042 based on the luminosity crack detecting signal 
12031 , and was distinguished from the crack carries out crack amendment by the median 
signal 120321, and when it is not a crack, it outputs the luminance signal 12011 to the camera- 
signal-processing means 1205 as it is. Thereby, as shown in drawing 25 (B), a crack like 
drawing 25 (A) contained in the luminance signal 12011 can be amended. Crack amendment 
also of the pixel in picture element position Yn-1, line number N, and luminance level =210 can 
be carried out similarly. 

[0085]However, the crack amendment in the case of the color-difference-signal output 12021, 
Like drawing 25 (C), since the same color of two lines appears only once, in order to carry out 
crack amendment using a median (median), like crack detection of the luminance signal 
1201 1 , Compared with the crack detection in the case of the luminance signal 1201 1 , many 
line memories are needed two more and it leads to the increase in circuit structure. Then, the 
crack included in the color-difference signal 12021 by the color difference crack compensation 
means 1206 is also amended based on the luminosity crack detecting signal 12031 detected 
by the luminosity defect detecting means 1203. 

[0086]The composition of the color difference crack compensation means 1206 is shown in 
drawing 26 (A). The color difference crack compensation means 1206 is constituted by the flip- 
flop 12062 - the flip-flop 12065, the adding machine 12066, and the selector means 12067. 
When the luminance signal 1201 1 is a crack like drawing 23 (B), the color-difference signal 
12021 in the same phase relation also becomes a crack as shown in drawing 23 (C). 
Therefore, the color-difference signal 12021 containing a pixel with a crack as shown in 
drawing 26 (B) judged to be a crack by the luminosity crack detecting signal 12031 in the color 
difference crack compensation means 1206. As shown in drawing 26 (C), crack amendment 
can be carried out using the average value of 2 pixels around the pixel of a crack object of 
amendment. Thus, if the luminosity defect detecting means 1203 is formed only in the 
luminance signal 12011, amendment of the crack included in the color-difference signal 12021 
can also be performed. Therefore, the good video signal which does not have influence of the 
crack of an image sensor in camera process 1200 output can be obtained. Since it is not 
necessary to the color-difference signal 12021 to establish a defect detecting means, when 
attaining LSI-ization of a circuit, since it does not lead to the increase in circuit structure, it is 
advantageous. 
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[0087]Although the image sensor of the complementary color was described here, crack 
detection of an image sensor and crack amendment can carry out similarly about the case of a 
primary color image sensor. 

[0088]As mentioned above, in a 5th embodiment of this invention. Since it had composition 
which performs crack detection of an image sensor for a video signal processing unit based on 
the signal level of a luminance signal, and carries out crack amendment to a luminance signal 
and a color-difference signal, crack detection can be performed in one pixel unit from a 
luminance signal, and suitable crack amendment also for a color-difference signal can be 
performed. 
[0089] 

[Effect of the lnvention]So that clearly from the above explanation in this invention. A means to 
generate the standard exposure video signal photoed by standard exposure time, and a 
means to generate the non-standard exposure video signal photoed by exposure time shorter 
than a standard to the same scene, To the video signal processing unit provided with a means 
to generate the synthesis video signal to which the dynamic range was expanded using the 
standard exposure video signal and the non-standard exposure video signal. Since it had 
composition provided with the defect detecting means which performs crack detection of an 
image sensor based on the signal level of a non-standard exposure video signal, even if it is a 
photographic subject of a fine pattern, the crack of an image sensor can be detected by one 
pixel unit, and crack amendment only with a suitable pixel which detected the crack can be 
performed. For this reason, if the standard exposure video signal with which the crack has 
been improved, and the non-standard exposure video signal with which the crack has been 
improved are compounded according to a luminance level, The effect that a synthesis video 
signal can be made into the video signal of the good extensive dynamic range with which it 
could generate as a synthesis video signal of the extensive dynamic range with which the 
influence of a crack has been improved, and the influence of a crack has been improved also 
about camera process I/O is acquired. 

[0090]Since it had the defect detecting means which performs crack detection of an image 
sensor based on the ratio of the signal level of a standard exposure video signal and a non- 
standard exposure video signal, the effect that crack detection of an image sensor can be 
performed in one pixel unit is acquired. 

[0091]Since it had the defect detecting means which performs crack detection of an image 
sensor based on the ratio of the signal level of a standard exposure video signal and a non- 
standard exposure video signal, and the signal level of a standard exposure video signal, even 
when there is a noise, the effect that crack detection of an image sensor can be performed in 
one pixel unit is acquired. 

[0092]Since it had the noise detecting means which performs noise detection of a video signal 
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based on the ratio of the signal level of a standard exposure video signal and a non-standard 
exposure video signal, the effect that noise detection is possible in one pixel unit is acquired. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 

[Drawing 1] The functional block diagram showing the composition of the video signal 
processing unit in a 1st embodiment of this invention, 

[Drawing 2] The figure showing the exposure time recognition signal of the video signal 
processing unit in a 1st embodiment of this invention, 

[Drawing 3] The figure showing the composition and operation of the synchronization means of 
a video signal processing unit in a 1st embodiment of this invention, 

(A) Synchronization means 

(B) A/D-converter output 

(C) Memory means output 

(D) Exposure time recognition signal 

(E) Non-standard exposure video signal 

(F) Standard exposure video signal 

[Drawing 4]T he figure showing the state of a standard exposure video signal in case there is 
no crack in the image sensor output of the video signal processing unit in a 1st embodiment of 
this invention, and a non-standard exposure video signal, 

[Drawing 5] The figure showing the relation between a standard exposure video signal in case 
the image sensor output of the video signal processing unit in a 1st embodiment of this 
invention has a crack, a non-standard exposure video signal, and a crack threshold signal 
level, 

[Drawing 6] The figure showing the composition of the signal level defect detecting means of 
the video signal processing unit in a 1st embodiment of this invention, 

[Drawing 7] The figure showing the composition of the crack compensation means of the video 
signal processing unit in a 1st embodiment of this invention, 

[Drawing 8] The figure showing the situation of a standard exposure video signal in case the 
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crack of the image sensor of the video signal processing unit in a 1st embodiment of this 
invention has been improved, and a non-standard exposure video signal, 
[Drawing 9] The figure explaining the composition of the standard exposure video signal of a 
video signal processing unit, and a non-standard exposure video signal in a 1st embodiment of 
this invention, 

(A) Standard exposure video signal : the characteristic of LONG 

(B) Non-standard exposure video signal : the characteristic of SHORT 

(C) The characteristic at the time of adding offset to a non-standard exposure video signal 

(D) Composition of a standard exposure video signal and a non-standard exposure video 
signal 

(E) The characteristic of a video-signal composition control signal 

(F) The characteristic of a synthesis video signal 

[Drawing 10] The functional block diagram showing the composition of the video signal 
processing unit in a 2nd embodiment of this invention, 

[Drawing 11] The figure showing the composition of the exposure ratio defect detecting means 
of the video signal processing unit in a 2nd embodiment of this invention, 
[Drawing 12] The figure showing the relation between a standard exposure video signal in case 
the image sensor output of the video signal processing unit in a 2nd embodiment of this 
invention has a crack, a non-standard exposure video signal, and a crack threshold exposure 
ratio level, 

[Drawing 13] The functional block diagram showing the composition of the video signal 
processing unit in a 3rd embodiment of this invention, 

[Drawing 14] The figure showing the relation between the standard exposure video signal in the 
case of the image sensor of the video signal processing unit in a 3rd embodiment of this 
invention having a crack, and carrying out erroneous detection on a crack threshold exposure 
ratio level, a non-standard exposure video signal, and a crack threshold exposure ratio level, 
and the relation between a difference generation means output and a crack threshold black 
level, 

[Drawing 15] The figure showing the composition of the black level defect detecting means of 
the video signal processing unit in a 3rd embodiment of this invention, 
[Drawing 16] The functional block diagram showing the composition of the video signal 
processing unit in a 4th embodiment of this invention, 

[Drawing 17] The figure showing the composition of the exposure ratio noise detecting means 
of the video signal processing unit in a 4th embodiment of this invention, 
[Drawing 18] The figure showing the relation of the standard exposure video signal in the case 
of having influence of the noise component of the video signal processing unit in a 4th 
embodiment of this invention, a non-standard exposure video signal, and the noise threshold 
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exposure ratio level A and the noise threshold exposure ratio level B, 

[Drawing 19] The figure showing the composition of the noise rejection means of the video 

signal processing unit in a 4th embodiment of this invention, 

[Drawing 20] The functional block diagram showing the composition of the video signal 
processing unit in a 5th embodiment of this invention, 

[Drawing 21] The figure showing the composition of the camera process of the video signal 
processing unit in a 5th embodiment of this invention, 

[Drawing 22] The figure showing the image sensor output by a colored filter in case the image 
sensor of the video signal processing unit in a 5th embodiment of this invention is the 
complementary color, 

(A) A color filter array in case an image sensor is the complementary color 

(B) An image sensor output in case an image sensor is the complementary color 
[Drawing 23] The figure showing a state in case there is a crack in the image sensor of the 
video signal processing unit in a 5th embodiment of this invention, 

(A) Signs that a crack is included in an image sensor 

(B) Influence on the luminance signal by the crack of an image sensor 

(C) Influence on the color-difference signal by the crack of an image sensor 

[Drawing 24] The figure showing the composition of the luminosity defect detecting means of a 
video signal processing unit, and a luminosity crack compensation means in a 5th embodiment 
of this invention, 

(A) Luminosity defect detecting means 

(B) Luminosity crack compensation means 

[Drawing 25] The figure explaining crack amendment of the luminance signal of the video signal 
processing unit in a 5th embodiment of this invention, 

(A) Signs that the luminance signal of the level 3-pixel x perpendicular of three lines has a 
crack 

(B) The situation of crack amendment of the luminance signal of the level 3-pixel x 
perpendicular of three lines 

(C) Signs that the color-difference signal of the level 5-pixel x perpendicular of five lines has a 
crack 

[Drawing 26] The figure explaining crack amendment of the color-difference signal of the video 
signal processing unit in a 5th embodiment of this invention, 

(A) Color difference crack compensation means 

(B) Signs that a color-difference signal has a crack 

(C) Crack amendment of the color-difference signal of the level 5-pixel x perpendicular of one 
line 

[Drawing 27] lt is a figure showing the conventional whole video signal processing unit and the 
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composition of each part. 

(A) The conventional video signal processing unit 

(B) The detector circuit of the conventional video signal processing unit 

(C) Correction circuit 
[Description of Notations] 

100 Image sensor 

101 A/D converter 

120 Threshold control circuit 

130 Detector circuit 

131 Threshold A 

132 Threshold B 

1 33 Correction circuit 
1 50 Flip-flop 

160 Flip-flop 170 Adding machine 

180 Adding machine 

1 90 Comparator 

200 Comparator 

210 AND means 

220 Flip-flop 

230 Flip-flop 

240 Adding machine 

250 Selector means 

1010 Image sensor 

1020 Image sensor driving means 

1021 Exposure time recognition signal 
1 030 Pretreatment means 

1040 A/D converter 

1041 A/D-converter output 
1050 Synchronization means 

10511 Memory means 

10512 Memory means output 

10513 Selector means 

10514 Selector means 

1060 Standard exposure video signal 
1070 Non-standard exposure video signal 

1080 Signal level defect detecting means 

1081 Signal level crack detecting signal 
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1082 Comparator 

1 083 Crack threshold signal level 

1 090 Crack compensation means 

1091 The standard exposure video signal after crack amendment 

1 092 The non-standard exposure video signal after crack amendment 

1093 Flip-flop 

1094 Flip-flop 

1095 Flip-flop 

1096 Flip-flop 

1097 Adding machine 
10971 Selector means 

1098 Adding machine 
10981 Selector means 

1100 Video-signal synthesizing means 

1 101 Synthesis video signal 

1 102 K (video-signal composition control signal) 

1 200 Camera process 

1201 LPF (low pass filter) 
12011 Luminance signal 

1202 BPF (band pass filter) 
12021 Color-difference signal 

1203 Luminosity defect detecting means 

12031 Luminosity crack detecting signal 

12032 Median creating means 
120321 Median signal 

12033 Difference generation means 

12034 Comparator 

12035 Crack threshold median level 

1204 Luminosity crack compensation means 

12041 The luminance signal after crack amendment 

1 2042 Selector means 

1205 Camera-signal-processing means 

1206 Color difference crack compensation means 

12061 The color-difference signal after crack amendment 

12062 Flip-flop 

12063 Flip-flop 

12064 Flip-flop 
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12065 Flip-flop 

12066 Adding machine 

12067 Selector means 

1300 Exposure ratio defect detecting means 

1301 Exposure ratio crack detecting signal 

1302 Exposure ratio calculating means 
13021 Exposure ratio signal 

1 303 Comparator 

1304 Crack threshold exposure ratio level 

1400 Black level defect detecting means 

1401 Black level crack detecting signal 

1402 Crack threshold black level 

1403 Flip-flop 

1404 Flip-flop 

1405 Adding machine 

1406 Difference generation means 
14061 Difference generation means output 

1407 Comparator 

1500 AND means 

1501 Crack detecting signal 

1 600 Exposure ratio noise detecting means 

1601 Exposure ratio noise detecting signal 

1602 Exposure calculating means 
16021 Exposure ratio signal 

1 603 Comparator 

1 604 Comparator 

1605 Noise threshold exposure ratio level A 

1 606 Noise threshold exposure ratio level B 

1 607 Logical-NOT means 

1608 AND means 

1700 Noise rejection means 

1701 The standard exposure video signal after a noise improvement 

1702 The non-standard exposure video signal after a noise improvement 

1703 Digital filter 

1704 Digital filter 

1 705 Selector means 

1 706 Selector means 
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[Drawing 10] 
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[Drawing 2] 
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[Drawing 3] 
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[Drawing 5] 
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[Drawing 9] 
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[Drawing 16] 
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[Drawing 14] 
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mYn&mm<t l-c. aaiii^Yniiiigiii^© 1 mmm 
l # c »« a 131* tmmsox'tmr h . a m mm y n <t 

agiffl*© 1 H^6©B^Yn+l<i:©^?rfiD#gi80 
r^jss b . c ©M^ i o * c »« b i32*ifctS»2oor]t« 
10 fit, ifct$b/c^*. ifta»#©2io{CiJt» 

t, -en-e<lH^L/#tiffiAl31 L#UfflBl32cfc0 

©r*€>. 

[0006] ^*©i*«« #*aatair«. c©fig. u 
* t »ffl*«J®!sIISi2or'»Sfi-^iii©iWa u^Mcst 0 

5*. »Kft-^m©iWSu^;WiK(,il«^{c« > 

fflijE©S5*-c+xr-*sw*©^a« (nmmmtmin. 
mm t <Dm& ) a b t a # & acc % 6 & c »*s . 
0 {g»SB#fc«*x-c*4DBiR©^ttj* (ffign^i^a 



3 

^r'jN$<»t l (a«¥SB#(c«t^i^aAi3i. Lit 

«.»fflBi32*i»a[K«K:Jt^r^:* < ft -5 J: 5 
"*1*tt©J:$fcWH!l:*J*fctt. A/DIBftaiioUJ*© 

Hi3B*<!:©afl>> •C*SL#l>filAl3l. L/*l»tfBl 
32^tlJ®LTC^c„ 

[0 007]fLr, L#CiffiAl31» 0#l»ffiBl32% 

5 ft. aSH*Yn**Xi«fflL/fc*»^tC 
Si. 02 7 ( C ) cciirr «fc ^ & 7 y » y'y a ? X22o£ 
? 'J v -y y a - y X23o£ Jjn#i§240<i: -fe u * *#|g25o£ 
n ^MiElsI!gl40-C+Xi MtH L fciB^ Y n*^ 

[0 008] 

[»9W«Wftt, J: 5 £■*-*»■] Lft»L&#6. U*<D 
£ i£ S SBR £ ©JfctfrC * X* Ifta L 

JMTSC£fctfflirc*ofc. S?»OC t -NS^^fiMKSB 

rat. «^(*©iBc>»»iii)ist»aj«>3&jpii^aii*«fc5 

filKoe#*ffl*-rs J: *X-Cttft(,>HB5Ht 
ttffi L T t » SiESTft H3£ £ *KJM * 5Ci tt*^ffl«iic 
ftS. 

[0 00 9 ] 7©^fttCCD(Cfi7 
* 3isftS6ti-Ct,^o *x*Ha&*ffi-c*ttrr.5fc«> 

[00 10]Jfc, LPF (n-;«7^ ( C J: 0 

WKtt^^SLr^e^xMUitff 9«§g<ct;t. l p 
f ©*?»r *x#«j3in*{ci£j&ir>T t, * 9 . mmm n 

3i<D¥-#)mvm&mn<Dfr * xaiiE-r s £ w r «. 

mmZffiiEZtltei,*. *:<Dtcih. *X<DSJ*rjBffi±r 
[0 0 1 13 ±IBfie*©MII*#SliL-C » 

[0012] 

[ if 8E%m<k? z tcib<D^& ] Jda©iMI*|?»r * fc 



(3) 'KM 2000-358195 

4 

fiS-r s^is i . '«qut«Rfltfflr# i #«nuiXKfltft^ 

5Ci*Tt, Ji£F ft £ # ± = s» u > i><D9ktefm 

10 /5^fe>ti-5 0 

C 0 0 1 3 ] «li(t«^Rft«#£#(t(i(KS^Mfli 

te^o^-^u^^oJtfcll-^tirtiWMR^-o+xtftffl* 

tf5*X^a^|8*«S^fc«^iLfeo C©J;^(Cflt^ 
LfcC£fcJ:«3. »«!*^©+X^a©ipiS ; Sr 1 

fi*-cfr±-ci», »«*^-©+x*»isj:<iiiE-r*c 
ens. 

[ 0 0 1 4 3 ttM£Rtt@#£^ttm)g!fefli 
20 ^4«c»^i»rjiflijR-?©+xtftffl*ff9+xt(W}^s 
»«* j f©+x^tfj©ims^ i mmm&g-efajiTz, 

^0 0 1 5 3 *fc. «*»3feR«m#i*«litl8^!ft«i 
ff#©m^L— ^^©irhtc^c^r!*^^©^ -Y x^tb 

flt^LfcCifCcfcO, »&S^©*X&ffj©fig£ l ig 
«*ffl[*riSi±r#. a»3R^©*x*»fltJ: < WIE? 
30 ^Wft(S^-r^5 >^U>^©R1tff# 

[0 0 1 63 «&H#©d#u-s;i,{c£-3t,>-cai 

««*©*xRm*ff^*x«ia*si. ^Kft^ife 

mature. t<D£5icitmLtcc£icj:*) % amm? 
©+x«a©»flt* i BBft*{a*ri3Lkrs. 
©*X*fflflrj:<|iiEr*ci*i'C#. ^SfftK^>f^ 

[00173 

w i&w<DmmcDBm ^wmmm 1 ie«c©^Hj{j. 

a*R*M#©@^u^u*cS-^i>r««3R^-©+x<* 
0. liil*^(4r»«*-?-©*X*MiELr. JCfrfftR 

3 ««#%^«ijtrsitofpffl*wr*. 



5 

[0018] *mn<Dm&m2iffi<Dmm*. mmom 

nfc#Hiitw*i^ra#*£firr *#«4 « m&mwn 
ycmmimtmmmmmmkmm^m^x^Ai- 5 

t, > r jg«E^© * x n m * ft *> * **t£ tti#IS £f« * fc »* 

[0019] #|^©i||#«3IB*l©l8»tt. «*0« 
i. BI-£/->K*fL'r«IJ|lJ:'3St»ll*«fllB-C«R3 

ft-*t t mmmmmmmm^<om^ ^^©j* 4 , m 

ar*o> Bfc&fi^^xi&froi^fci&^-c. 111 
z 4 c >^ \m * w-r £ . 

[002 0] #|^©»#*4iB*t©:WJitt. tH*©& 

ft&mm^tmmmmmmkmmnzm^x ¥ at 5 

ft ^ £ WE#«MM*#*MMi #©«# u^;KDib(c»^ 
C^r^m-^©-' -f X^ffi^rtf "5 -/ ^ X*£ffl#f2£{«* 

fcWflMi ^sissh-c* 0 . ^ a x^sr^/uci^fssff 

[0 0 2 1 ] 5 Ktt©«J3 tt. »S(t# 

©« # u ^ ;KcS-3i > r »&jg#©* Xf&W £tf i » . W 
&fi# £ fe^fi^ic *t l r * x*iiE£ ir Ktfl^Mi 

[0022] ji(T. x&mommommcmz . a 1 

*»6B2 6*#JS0&#6i^tcBMrr*. 

[0023] (» 1 <Dnm<DBm) *&mon 1 ©uss 
©bss«. «v <fc 0 ^^»^B$ra-cssiJs n/t*t*«is 
*»«(I#©{I^u^Mc«^i>r»f*£#©*xifcffl 

[00241 I1B, *^*©^ 1 ©HJfe©^.«{CteW 
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?. aitcfeot, amsR^r-ioiot*. ss^ra^^s 

0^ft#© , ;-te5' hy^X4^-r-5)CDS|5]8S£. -> 
10 ^*«Nfr*J:5CC. JSMWSEfcfT^AGCigigi. 

jgHne 3 nfcr * p ^«t«-*tc*r v x a /d ajft-r 

SfcfeCC ^ 7 > XT -5 * 5 > XHK"C«)(S S tlZ^WtX 
&Z>. A/D^Sl040«. gf53 ! iI^Sl030©l±l^?:'f :r 

[002 5] I^B#<b^Sl05O5S. A/D^SW^1041 

20 xtfcft^Siiosote. »#*^-ioio©*X^W4tf(.v ft 
-^l^^;U+X^aff-^i08l%i)ST^^-C*-So +X 

L/ t +X?iiE$tl^-C^5 

[0 02 6 ] ±12© J: -5 ic«fiX3 titc^mM<DW 1 ©^ 
30 *©^«K*jW*»#«#«H^«Ccr3i»r. -e©Kif^ 
4UiWrao a^^-ioioli. Jl«*^.!B«j*ISi020CC 

mi*^-r*^iBi«wii«^ifl2i*^j5t-r*. 

[ 0 0 2 7 ] MMII^©1030{*. CDS. A GC > i> ~> 

isym&mxmmztix^z,. cDsmsgtii. 

^■mJXDT-f V. j^MWI#© y H2 9 h ^ -< X*. 2 

zmfr&m&s ntcTi-u vwmwmctt lx. a / d 

40 ^-T€.fcfeCC^^>X-r-5.o A/D^^1040ii. >? 

[0 02 8 ] |S]B^t#f3i050©IM'£fC-oi, 1 Tj£'^ 
-So |3lB#{i:^i3:io5o{a. 03 (a) cc^-Tcfc^cc, i? 
u- A»©IWIl«#*iHiEr -2> tcitXDS t U #1310511 

i -fe U ^ ^ #©105134 -fe U f #13105144 T'^RS 3 tl 
rc^-So A/D38HSHWJ1041*,**: y#l2i05ii4^ 
U ^ ^#13105134 12 W ^ 5? #1310514^^- X. ^„ ;XCC . 
H3 (B) (Ct^TJc^K. 17 1/-A«tcSIicaj^5 

50 n*«*«FHJ©a<c4!Wfcfi^*. y*y#Kiosnr 



03 (O (c^-rj;^{c, 1 ^u-A^jisistt 

y * 'J ^Sl0512ii2 b 5> £^f2l0513i tl/^ £#1510 
514CC 

[0 0 2 9 ] 3e>cc, |S|B#ft^l2l050r[*. 03 (A) 
JC^T J: *> SC. -fe U ^ £#!2l0513i "fe U £ £#1210514 

*. «3lc«PBI»Sil©#io2i{cJ:-7'CWSit*. fflxtf. 

H3 (A) o-bu^ jr^siosi3-c». ss^raniisijm 

#1021#10©<b#. A/DSSftStttfclMlfcttofrU 35 
^«FfBiai8iJff#i02l*s ICit, y * «J tfj?ji05i2*HJ 

^-rs. •feui?a'#i8io5i4t?«. s^B$mai8ii 

ft-*fl021#10©£#, y^r';m*10512*aj^L, 

B#|B!asiJff-^i02i*s 1 oi A/D^&SStfi;*Ji04i£ 
[0030] c©eg, s^a#raiiigijff-^io2i?r. 03 

(B) Km'TA/D£8fflffi;fclQ4lCCj*L'r. H*35t£ 

!*#fi#io6o«m 0mmmitmmmmo7oiti i&s 

( E ) , ( F ) ICm? J; 5 K . feUi- **ai05l3tltfJ 
». «fc*i(W3fctt*e-9l060 (LONG) , -teU££ 
#Sl0514iU^tt»CC^t«HMI*!Wll«-«*1070 ( S HO 
RT) 2»tttC*H»l/TPI— 

[003 1 ] iJCtC. (f-§-b-^Jl/ + X^a^iai080'C«. 

m&ymmmmo6o+ mufm^mmmmon) #io-c 
eoi ^««K^i*«ff #io7ooff # -en-en 

[003 2] L*»U JMfc*T-ioiDK+X*i*S*i^. 

iE-rs/c*, *xi$uj#mio8o*. 06(c^-rj;ofc:*« 

-<;H083iCi9^-r?>„ CCD*XL/#l^fii(i-^b-^JH083 

i #wnis^K*ii#i07o & * Jturr -So -e ©*g*# . 
^«*ii3i£K«flr#io7o> *x l £ t, u-^no83 
r*n«. 4 s xt*a*f*©aBDD3R**xi#u»r-ri. 

[0 03 3] H-^->©«fc*li:fcl*M©!WWi#* 

JUl083*#IIigR3£Witem#1070©iR 0 f#£lf# U"< * 
©«A{i (ttWix-^u) J;0 4>. 4>L(S«>{c»5E-rft« 



(5) tlP32 00 0-3 58 1 95 
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fpu-^) #ioooo-c&n«. 'i>LtS#>©fil9ooo£33:^ 
-f £ 0 

[ 0 0 3 4 ] 0 5 (C^-T cfc "5 (C . »{$ JRT-IQUOO* X© 

^i/^tUL-ct^o -e©fc«e>, +xL#t-^fflm-^u^ i 

JH083=9000*@A/tff#U-<^©Bi^Sn(i 1 fXi 
■^WrT**. C©t»fR£> fi-ftU^+Xtfcfflfl^lOSl 

10 *tt««#1060i*«MIW*tt*(S-^107«S. ls]B#{b# 
SioscrCBSRttOtlffi* 1 ^ 9 J: 9 tcHHEES *nT(,» £. ^e 

©fc*. Hi*s n tmmmmc*>2>mmn?mm.m^ 

1060©Bj*Ln4). +Xia&tLiASr#l.. 
[0 03 5 ] *X*tIE#f3l090«. ffljilt, 07 ©J: 5 
ft, 7'J X7 a Xl093~7 y yV'VU -j Xl096i , 
»D#Sl097i 1)mm098t . ^ U ^ £ ^|3l0971<t -fe U 

i'^^Kiogsii^eit^Snri,^. *X*f!E3M2i09 
or« > ft #U^;U*X^mm#i08iJ: 0 *XifiJS«L 

20 tiiEi'-S., cntcJ:'!. ff#b-<;noooo<i:jgiaiii*{c 

tb^r??tH l x ^tcdr xi o tammmytWMim 
io7o©a^sn > mm&jcwmsmoeoiDmmLnix. * 

n-en0 8«C^-rJ:^K, Ln=100, Sn=10i^C-2>J: 

[0036] c©«fc 5 k. ^Mavj5*en«m#io7o©M 
©r, ffiS©mt»+x^ai3&sr^. aw^c+xtiiE^-c 

^^ct^cc^cs. 4mmvamm^xo7o^mm 

tc L fc©# x&mfa-Jf losi^aVfc . mmmft 

^a@S§1080«. ^«i*S*lft««#1070©^ 1 ^«t* 

n«> «»«*»*M#ioeo©*Xt>MiE-c**. «fco 
r. aS©!l!«fil#^fiR*8hioo, vXP-feXi200 
&cfcc>T4>, »««^ioio©+X©iJ»*^#Lfc!*# 

[0 03 7 ] ;XiC. +XffiE^Sl090-C+X1iiE3n7c 
* xaUE»©«W*!MH3#i09ii . * X«|iE«©# 

40 t090J:^Mt^ 09tC*sl,>-C «*S57ti*^ 

fi^iogiB, ^«i»sjm»«#io92<t mftmm&g: 

C^©-C. LONGtB^O. ^tHR^»«Eft#1092«a? 
{C**fifBB*i)S(,>©-C. SHORTtP?AC<i:CCt-€> = 
[0 0 3 8 3 09 (A) «. LOxNG©AW^»tt"C* 

©SSUORflim^W^tl-S. 09 (B) SHOR 
TCAU^Jlfttr**. SHORTB. *s+-y2-mt8\ 
Zmm&ft J: *3 5@ < L fc 0 . L O N G J: 0 W -S 



(6) 



10 



20 



9 

?u>^£&A-r&„ LONG*j«a«L<ct»* 

«-CttLONG7ctftttfJU LONG/^flJUiD&S 
mWMlXm®) rti, LONGiSHORT^K 
(»<*«#£««#> ri*i»b/cffl*a*tL. LON 
G CCfiffl L fcttttr «. S H O R T tc 11 % tat) T 

[0 0 3 9 ] ^Sttft#«#il0i*OU T tl, MIX1 
*S©lia#fU'"^£Yth£U LONG©fiafnU""^U£S 
ATil, M I X«iirt-CLONGi SHORT*5cM 

i^oFSETiii, k zmi*mn-&mmwmm. r 

6„ KB, MIXlWftOTBrBLONG. iRBrBS 

[0040] £-T. 09 (C) (C. SHORT + OFS 
E T 1 CDflB^^-r. 09 (D) (C, ttK©Mffl(C<i:£ 
R««#^fiS®»T-*^-r. 09 (E) iC, K (B^Hiff 
#^GJ«WiSPfI#) (DftteZtn?. 09 (F) K, ***9*J 
f Cf# 6 ft -5 ^B^m-^llOl^r^-r 0 

[oo4i] Mia^tijffli^scr^Ti. Tie©®-© 

(ELONGsSY thO»6 (LONGaWftfCIOTHttl* 
MHi K = 0) 
OUT- LONG 

©Yth^LONG^S ATOtl^ (M I X««. 0^K 
^ 1 ) 

OUT- (1-K) XLONG + Kx (SHORT + O 
F S ET 1 ) 

CCt, K= (LONG-Yth) / (SAT-Yth) 
OLONG^SATOSI^ (LONGWUf«, 
K= 1 ) 

OUT=SHORT+OFSETl 
©Jc^KftS,, 

[0 04 2] C©«fcS(C» JWM^Fioioo+xtctfL-c 
+XttE**Lfcl*, R:£l$ra©#t&SI!*«ifI#*»K: 

fiSR*M#iim.*»*ci#J-c#*. J; or. fffr&fet 

Xp-k*i2ootcr, e^ff-^*^*ff 

[0 04 3] C C-CB7 U-A^{4©^ffl(COC>* 

KJtttiS-^ 13021 

= tttt JfcftRftff #1060- #tt«ff:£RMl#1070= 10 



#^2000-358195 
10 



30 



40 



a^r-irs. 

[0 04 4] ±tS©<fc5tC. 

r«, mmmmammm^. 

*xi*w#-c*. aw&*xttiE#-es*. 

[0045] (02 ommomta > *«bj©^ 2 ©hjs 

[0 04 6] II OB, *IBW©ai2 ©H»©JK»«:*j 
W£«#^ffi«»©*fiS%7jVr«iiBXn » ^ir*5„ 

0 1 ©siit©ji5*tc*jw«e^«BKis«4a&s^«. 

fi# u X^W*l9i080©Rt) 0 icmfttb* X&tfi 
*Si3oo*KWfcci-e*s. 0io&t*$t,>r, 01 1 
is]-©«f*-ei5j-©*Hf <s#> 3WJnsn-ci»*#fiR 
Hi©#teR*®4Bi*©ii*B**r-r*t©r* 

S. 01 Ofcfcur. K3l6H:*Xttaj^ai300li. 01 
6«BR3nr«,>S. HI IK. fS^JtSifrf^©**^* 
[0 047] ±S2©<t^{C«lBJt3n/c^BJ©^2©3l 

Jt©$fttc few s !*#:«#Mffl£Sg(£ » r . ^ ©i&fE 
zmWTZ. »«s^ioio(c*X*i*^J«^, 05fc^ 
L-fcJ^tC. *X©<g#U^;HiR3feB$raicfi!<#t^ 
i>. fct, «fctfc*Xfctti#Ki3oott v Sjfctb (Mi 
S*!*^ff #1060- #t«f»S*IB«;^ff #1070) # 1 (cjfi 
-3< Ci*iMfflL/-c*X«a*ff 5. 
[0048] *#tt*w#gii3a2rtt. WiftftlMMS 
#i060i*»WI*»«!<i-^i070!ft»6. &7fci:b (Ml 

#13021*«tai-rS o tb^l303T1*. 253fcitfi-#13021 

©S*ibi302iics-^i >r ^3 n/t+ x t, s* c >fiHS;fc 

JrbU^H304<t4J:b^t, *Xt6tfj#£l©&aiIj3g#* 

XT**S^5^#iJ»r-r-5. 

[0 04 9] +XO^l^igg5^J:bU'N:jH304{i. fiMRjR 
-?ioiac+X*s^wtitf . 04 icnkr i ^ (c&TfcittJS 
cc— ^(c^cs. JRflfE^ioiofc+x^^ntf. 05iC^ 
Tcfc 5 fc . « iMjlcKftm #ioeo£ #^*S^B*#m# 

1070©a^J:b« HCi5-0< . ffl%.&> 012©iS^-, ^ 

©3i^i:bfi#i302i». ®s; 



[0 0 5 0 ] Lfrl>, »«*^101D{C+X*s*iti^. 
ISTicibff #i302i«. 0 1 2 cc^f J; -5 1 (c^c^tft^- 
S57tibff#i302^ 1 iCifio< + 



50 



4+X£m^Tcfc-5(C. 
1304*19:^ or few tf, 



C n^r ^ x <t o r ^Hjr % %> . 
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tux. cocn**^i ist&mLtctiim&mmb* 

Xtetfm-^ruo^Lr. mi 0©*XjiiE#f3i090fcfcb 

[005 1] C©i|^, II 0©*X«iE*8i09or 
5*. 07©m^U^*Xf£ffi{g-5flO8i(Cftfeo-C. 15 

*Jt * x^ajft #i3onca-3c »r * x«iE*fT 5 J: -5 m 
fflrr*. btcMiX. at*Jt+x«m#si3oo-c*X4 
ttHJtfcaaB*«. Jsaa««o^*uftr+xi«iEr 
*. *xrfci»^«: iitta-r s ©r. jmrj* 
o^ffc%fl£tortc*xniiEr**. chicto, *X4 

tfttti L fc C n4 IS] DtttaWffiK:* £ * XCD* & 

««« #io6o©h* l ni }mm3&ytwmmmo7o(Dm 

M S rv£|BjB#{C * XmiEf S C 4 #r i* 5. 

[ o o 5 2 ] j: or . mtGmmm*tem¥&uoo. t> 

4 mmtC. 1 BBR¥fl[-C«««t < fc<*^©* 
X©fi»^#$n/ciA^V^ 3 » ? U>^©H*+&!!* 

[0 0 5 3 ] ccrii? u-A#{4©MSfc-5i» 

[oo54] ±ia©j: 5«c. *mj}<Dm2 (Dmmmm 
r». Mftflre&ntre. «i«S7fei*#ff#4. a* 
«fc d fei»«*«pmraHK3 n/c^^iti^(!*#«#©ff 

a4Lfc©r. iiB^t4r+xi*aj*s-c#. a§#j&* 
xffijE#-c*a. 

[0 05 5] C3S3©*Jfi©ffJSO#^©3t3©3|;j&© 
«»tt, S«aS^B*«fi-^4^j*cfc«3 5S^35^B#Pfl-Cj« 

titammRftwmmnvm m^omttt , mot 
is*^m^©ff^u-^;u4ica-5^r, Ig&jft-?©* 
x*ffl*tf-5»5*«#«iaiai-c**. 

[ 0 0 5 6 ] a 1 3 5*. *#B9J©ft3 ©J|Jfi©^(c*j 

w*»««^*ia««©«isKjfe^-riiiB7'p * *h-c* 
*. * 2 ©%M©^flttc4j w & vtmm*Hemmt tmu 
•5>,>5«. a x^ffi^©i4oo4 §&I18NM2i5oo£ 

aWfcCiT*«, 013(Cfc^r. ai4|Hj— ©«^ 

!.©«<«*S4|BI^f©«jft*Wr4«>©r*S. Bl 3 

fcfc^r. **J:b*xt)Wj#Si3o«*. tt*Jt:£K*{ir 
-^1060i 2NR*£IS:>fcW&M#107(X£>R;£Jt#> 6 , gi^it 

*x*fflfi-9i3oi**jsJE-r 

[0 0 5 7] ±!2©<fc 5{C^(W6d nfc*«9i©af3©S| 
ZtStWTZ. 014(C, *5fS. «S*»*8«i«m#l0604 

S/N A/D|E»S©«^ 5( 
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ffcffiS#fIl»iS£-Cc«. M U-t;Uf=ta©SS^tt*iiESi(C 

[0 0 5 8 ] C©J: 9 R3fei:t*X^Hi^Si3 
00©*r*X&fcH£fT^t§£fCtt. ^3tJ:tff^i3021 

cn + i©<i:9(£, **©K^i:tr*^3^6-rnr 

1060©B* L n+l, #«*g»:)fc!*fcfl#l070©ili3ft S n-1 

*. *x4«ttm-rs«i«Bi43&s*s. -ecr. mi sec 
J; -5 &c. yvyy'vay :/i403~i4044 . tti**3gi4 
io 504. H»*fefiS#©i4064 . it«!Si4074*6fllSE3ti 

oofcifijD l r la w . * xt*a*M*©a mmmztpMc , 

*©«aB3R©jpift« 4 {f-sf U )\,<0&9tfC M-?l> X . 
[ 0 0 5 9 ] 0 1 5©lKJl/+XtilifgTtt, *X 

Mta^m©aSiii^4jg2iii^©ii^fc*tLr. *X4 

%MMt ^-1060©®* L * X^m^oagiij^i 
•TS4, ^-©iaaiiiStt, IB^Ln-l. BBRLn+lfC* 
20 C©ffieHJRLn3&*+Xt?*41i^{CB. -€-©i^i2 
L n-l. L n+l©ff U-^^^jSj^ l nlCkh^XXS 
<mttiTZtctb. H^Ln-l4B*Ln+l©^ffi4aa 

mmLntcDM&ttmL. commmcmtULxjzt 

[0 06 0] H 1 4 K^r J: 5 fc. 
JSfC^fiTS + XC^^iliJRLn, Sn*JEWK:ttffl-rs 
JC«. *XL-#t^ailU^;U= 5iCt5EtSc 

4(Ccfc0^X^mT€»„ C©i»^. ®a®*4Ln©ft 
30 -5fU-v»UM#5 ct0A#t»tB^CC«, +X4flJJ3lJ-r5i 
©4-r-5„ mi4©J«^-ic«, +Xb€ft^ffiJ|l^^JH4 
02=54> Ln= l©ili2iii^-r&^Ln-l=i04Ln+l 
= 6©^ffl«8*^©-C > C©^{ji-C*^8 4Ln 

©fi#^7Ug*«#£fifc^ai406r*ffl-r*. 014 
©«^. ^^*Sto^l4061«. Arr©J:^{C8 - 1 

^Sfi)c^f3a^;i4061 ( = 7 ) > + XL/S t ifiH b ^ 
Jt-1402 ( = 5 ) 

4£r£©r. BIsRLnfi. +X4JEK ^ffiT-SC 4*i 

io r#6. 

[0 06 1 ] Ln**X4fflJMLfctMR&. 01 5©M 

u^*+x»a*srtt. Hu-^^+x^tijm#i4oi4 
^Kt5. *u^^*xtftta«#i4oi4. s^tb+ 
x^ta^® i3oor mm b temmt * xmmmni3oit © 
ii&aa* .013 {c^ri&ffl8i^©i5oocc * k> mm l . 

*X&fflfe^l50l££fitr.z > , 01 3©+XJiiE^I2lO 
9or«. 0 7 (c^fs i <D2m<DBm<D<¥ XME^Sio 

9o©m# u * x^ffiM#io8i{cftfc o r . aa»^ 

Sl500W^©+ X*Uie#i501*«iC +X»iE*Sl090 

) **iJffli^'.S 0 chK^ot. «*S?tWf!iff^i060©L 
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[0062] t^ot, mmmxmmmnioeotim 
m nwimmmo70(DSMt6 . w*aK&ifeflMi#©j$ 

*tt * xt* m^ar* -> r * x £ taw l tcmmmftwm 
(1-^1060®®* Ln+i, #mmmimm{mio70(D s nfc 

-3t>rB*X4«Wjr4C4*itt<«c*. J;^r, ft© 

©S*fl&ft #^/£*JgU0a W77'DW 1200TttJ: 9 

fiiJSJ: < *8^*T-<D*x©i5S^^$^/ c ^fg^^ 
*fc ft f f * £ ©r . **$&«kc f# £ *i & i^#ff 
ioio©* x©& mifi attic s ftfcjc $r y 

^ 5 v 2 t^>^©J^&»#;fI#*f#SC 
[0 0 6 3 ] ft**. CCTtt7U-/>*tlOj!HlCOI,» 

[0 064] ±k© j: 5 tc. *#&uj©jfr3 <D9m<mm 

U-N^©it4. ^JS*l*«E{f#©ff#U^^<tfca'3 
tr»T. »**^©*X|ftffl*fT5*teS4Lfc©'C. y-r 

x#**«ter*>> iH3S*{4r^x*ifcb^r#. mm 
ft+xtfljEtf-ctr*. 

[0 06 5] (m4 <omt<mm) *»w©»4 ©hjs 
*ifc#mui #»«{!# 4 ©ft# u ^;u©it(c 

S^OT, tteft*©y'X**tti£fT9Rftft#Ag£& 

[ o o 6 6 ] m 1 6 «. *mji<Dm4 (Dmmommaa 
w^iWRM^a»a©flifiS*^f tstfexn ? *nrc* 

-So ^2 ©aM©&M^fett£Rftfe#£9£«4 Aft 
£ *tt. IBtfcb* X^m^Si3004 * X?$jE3M2io90© 
Kt> <0 icMMt s A XMW^Si6004 . y A XHf^S 
i7oo*«wfcc4r*«. Hi etcbor. hi 0 4|g] 
— ©««:-ci3i— ©w# (##) *^SD3nri^«es# 
Ktt. HI 0©ftRS*©4l5I3SE©«tt%wr*4©r* 

•2> 0 04 ©^ss©^ss(c*j t# ^Rflid #&«&»-?« . 
»2©^*©»«©tt*©-9«ia««*aK:. g*#.(i# < 

©^^XfiR^-*ac#r#SJ:'5«fi8i / /t*)©-c*a. 
[ 0 0 6 7 ] H 1 6 CCfcOT. MWbs<{ X«ffl^ai6 
oott. Il7(cstJ:9{c. «ifeib»HJ#Si6024J:t« 
^16034 ifc«Sieo44 s&ffi55£#gi6074 l&aa^giie 

O84^6«^snr*jo. wnK^nft@#]06o4^ai 
*s*»«m mo7ocDmMb*miw»mn<Ds' a xt* 

W*fr5. <c*j. HI 7(C^-rgS7tJ:b*tti^lSl602S^ 
ffi;fti:bte#16021tt. 02©H)!fS©^-ca-</cH 1 1 

©#M&**rr5<>©ra&. si 
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[006 8] ±fe©<fc ^(C»fiS3^c*aW©04©* 
*6© JB»tc fc £!fctfMI#A!Hli£S(C ot > r . * (Diisit 

Mtm #160214 Lrmm i* tern, c <Dn%itm #16021 

£y XL £WiIB;£J:b 1^.0^1605 4. ^ -fXL^O 

mnMt b 16064 ^-en-entki^-r c ©r, 

^ ^ XL ^ l><iiS7tJ:t U-^JL-A 16054 /-fXL £ WfiK 
Ticiku^^Bieo^J^ Hi 8 (c^-TJ: ^tc. fl^STta* 
10 ftfi#i0604 INI*K5t!*Mg# 10704 (DMMh 

4ur. a§B^^y'CX4«5iJ-r^^^ia:^-r 

[ 0 0 6 9 ] S*»^lft«m#10604* 
tf*S*S*mff #10704 ©85#J±#10T*ft «\ S7ttt 

m#i602i«io£%^-i*r*s. .fc^-c^ c©s*ibi 

oZmmtLr. S3Ki:Wf#l602i^^3fe©S7feJ;bl0iM 
^C-Sii^B^ S*»*Wl«m#10604^<iJ|^8fc|ftm 

#io7«i. ;-<3:<D%emz^ix^z>ct<,ct£z>. 

[ 0 0 7 0 ] H 1 8 JC. K^Jrfcff #16021= 10*»* 

s A X L £ I ^ffiR^tt; U^;I/B 1606£ ii4 L fcJS^ 
£/f;T„ CCTtt, HI 8}C^"TJ:-5(C. gi^J:b»tiJ^ 

aieozrjuffi L fcS7fetbfi#i602i* mmic or, 

%7feJ:l:i6021< V ^ X L ^ C J fifR^tt b -^JU A 1605 
S:£ltl6021> -T X L # t » ffiKTfcJt U-^iUB 1606 

4^i«^(cy-cx4*)jsij-r-s„ for, z<d;axw 

«te*©t»*8*S*J:b ^ ^ X^ttiff #116014 hxmtS 
H18©i«-^(C«. Cn-1 Cn+l^-y-rX4WgiJ 

30 [ 0 0 7 1 ] y -i X»5fe#Si70or s^iby x^ 
t±HI#l60l£«fC y ^ X|»**ff -5 „ y y XBfc£3Mgi7 
oott. HI 9 (tCTn-T <k -5 ic-r -< j )\,*t 17034 r 

-f S-5 ^ ;l/ 5? 17044 "fe U i» ^17054 -fe b ^ ^ 17064 

y-fX|$£i£|3i70ott. S^iby-YX^W 
fe#i6oi£*tc y -r x©»»*3t w tr t > h 4 s ft it 

«, ^■©*aW^-r^>cfc-5fC42U^^^i7054-feU:? 

^^1517064 *mt&itZ> 0 

»o [ o o 7 2 ] c ticct -,r . h i 6 (ommmimmm^ 
io6ot?mmn%M»m #io7o^c^* inz> s a xm&ft 

i*W«:8ic#-C**. Jr->r. H 1 6 «c^r«S©IWl® 

#^SiS#©11004 . *^77'd-feX 1200-Ctt y -Y 

f*©^s*w#ff #i/oi4 y a xikmikomzmnn 
»*^m#i702*a(cm tusi-cs s©r. «*?^jfcjS6 
*i€.!*«ifi#^ y ^ x©^**sii^j(ce^#3 nfcc; ^ -r 

[0 0 7 3 ] J^fc, CCT1J7 U-A#<i©ftn : gijai'K/c 
3 -So 
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r». K*«*«saa«*. *vs*Mftflre<!:«i«j: ioioW7j©*xtiiE*m>. tt«M£*4ffW»r« 

vte^mxmivmmtiwmmmxyimm^mn *. H2i«. *^^n*xi2oo©«jfcia-c** * 

u^^©J:btclt^c>r»H»fe#©-/^x«ta%ff^«iiS s5 7a-kzi2om. LPFuoii BPF-io2i° m 

i l tc<Dv, ; a xm.ftzjsMcimm^ 1 mmmn a* x« w^gtaosi . mm* zmE&stizMt &m 
[0075] (msommmm) tmxDmsvmto issn-cva. 

©»»B. *£«#©«# U^UCS^Tfcfc**© [0 0 7 7 ] ±f2©<fc 9(C«a3tifc**9i0*5®& 

[ 0 0 7 6 ] 02 0 ». WJO05 ©^JfeO^Htcfe *te6tiri»*J»^©»flE«#ia*fi#©tt«*^ 

»«K»«W«ttB©fllfiK«^-r«tt^a 9 »H-c«. 022 (a) tc. a? < 

02 o(c*5or, j«fc*^i(nflti. aft©»«&a ©»«3R^ioioicot>r^-r. waif tufiofi? ^ 

©<fc5(Cl 7 <-*K^l U ]^ **-#tt6*vO,»*JI£. H2 2 (A) ©«fc5tc C 

>#Kiwi«^*ffl*^*. «r«ia#aio3oti. v . Ye. mq. G©fe? .#A*-#tt6*n:i,»* aim 

TSCDSEIKi. ^X^«*?nfc7ta^ 22 (B) «Cij**%fc5K. 02 2 (A) ©±T©5 4> 

«fe#^-«©fe#U-«;U*^-rS J: 5 CCSM9ISE& ^ttSLta^. 

tf^AGCIiliJgi, &«M£3ft*:7^n?tfeftfirec<: [0 0 7 8 ] LPF^OlB. 02 2 (B) ©«fc5<c»* 

#LTA/D£»*&fc»K**>:/rs@Kr«fiS3 20 ^loiofcH^cttO-C nw«7am») «*. 

ftri>s. A/D^ftSKM«*. «r«ia*i8ffi^;io3o© b©5$ 

iWKfi-Sf 12011= (Ye+Mq) + (Cy+G) © 

Ye=G+R (g, 

Mq= R + B (j, 

Cy-G+B 

ctO, «HS«#i201itt. ®5£ 

iWKfg ^12011= 2R+3G+2B <$ 

©J:^S1-cat-t^ 30*&fc#^ioiotf57JK#l,-C. ;OP;«7^*jcj: 

[0 0 7 9] BPF1202B, 02 2 (B) ©£5* »J . 10tfC» uSC 

feMfif #12021= (Ye+Mq) -(Cy+G)=2R-G 10 

fe^M#12021= (Ye+G) - (Cy+Mq) =- (2B-G) 11 

*. lffiSicJ:*). 2R-G£. rottcj:*). - (2B- ,ti^ C i(c«. 

G) Sr. 15Y>*»#«:ftsW*. [0 082]fcr, a2 0©^7 7-ptXl200t 

«#-^1010ai7JCC + X^*^ti-^^ o 02 3 4feH«#l2021©PI5J{c^-rs+X|«iE*tf*SJ:5 
(A) K. «***imo©UfcfrXU~X56©«te*in KtS. *lS*X«tti^ai203tt. 02 4 (A) ©0:5 

L ^f5 3 (B)lC ' 02 3 _ (A> ® X ^X33B|J»*» 40 CC. ^^.T>^c#©12032iM^^©120334ib 

*««fa#*£fiSLfc«£*^U 02 3 (C> Cc. 0 «Wi2034i*6*JlS3tirc»S. *f®<f#i20ii*ai 
2 3JA) <DX^X33M^h&mmn^mLtcm fc. 7>£0tfM2l2O32r« > SlOWM^f 

[oosi] »«*^Miom*©Xi3**xr***i^ i^x^tH*fm©iii«©il^M^^l3i2033r^ 

Kl*. »#*^10io©tt*t*. #^Xa-feXl200©L «>. C©£#*XLai>fi^fwT>U^J2035j:9 

PFl201tC«fcl)«Bt<t#210n*^S-r«i. 02 3 ^*l^**X4«3W4. 
(B) fCTnTJr^JC. *X©H*tt. Xi3*Str (Xi2 [0 0 8 3 ] 02 5 (A) ©Jc-5&, 7 K?3«xil 

+ X13) 4 (X13+X14) ©2B»KB:*,rL*9. 3v^>©SH^© C t.^©jii* (jij^egYn 5 -T 

4fc. *>5^P-bXa200©BPFl202{Cj:r,6«t# N, «ttU^U = 22Q)*»»K:. ^7>£^©12 

fc^O/c^K*. -e©+X«. (X13-X12) £ 50 032^^, T> «P&®) *£fiST*i»^ 02 5 
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(B) iCyjk-t <£ *> fC. ^fv7> ttl04£& 
&„ C©K§I. 025 (A) (Di^tC. *XL,#Wjf^:r 
Y T> U-^iH2O35*200«ca9S£l/-C*JW«. +X©M* 

±1/ rigors*, •eir, c©+xi^tbufctf$B* 

iWE*Xtta«i#1203l4 It, «flE*XtfiE#Sl206 

tfc^fY7> (cf^ffl) -*7*V T>{f#12 032l£ 

[00841024 (B) tC^r«Ht*XJBiE#l8l204 10 
Wa*Xt*ffl«#12031*atK:-fe U £> ^^©12042 
*X±*«JMt,fcjIiJfttt. ^'.f T>{f#1203 
21-C+XfflliEL. *Xr^L^ti^(C«, ^©#12011 

=fcO, 02 5 (B) (C^-Ti^tc. »&m#1201lfc£ 
35^502 5 (A) ©£5&*X£tijE-f Sci^t^ 

IHJttfCL-T, HJRGigYn-l, v-O^N. 
**au^.o- = 2io(c:*&iB3g&, *X1iiE-r-Sci^-c 

[0 08 5] LifrO&aifc, fe^fi#W;>J12021©t§£- 20 
O+XffliEa, 02 5 <C)©J:9K:. 27-fXClg 

Cfert^ft&t >©r . *f Kff #12011©+ X&tfJ 
iR«{C, >f^7> £ffll>-C*Xfi!lE-rS 
tctt, *fffifi#i2on©i*^©*x&tH jcit^r. ^ 
> ^ -t u * s e> 2 < &b i t . ia?§««©if »acc 
-3«t#s. -ec-c. »a*x^ta^i2i203-c-^aLfc« 
a*xMam#i203i**(c. e^+xiiiE^i3i206-c 
fe^ft #i202Kc n s * x & tiiE-r £ . 

[0 08 6] Sa*XHKE*®i206©«fiS*ia2 e 

(A) CC^-T 0 feH*XffijjE^&1206tt. 7iJ.^70 30 
2» X12062-7 'J 7*7 P v Xl2065i > JjDl*2Sl2066 

i. -feu^^^^oezfCcfcO^snrt,^. itijgfi 
#1201l#, 023 (B) ©cfcMt*X-C£..5*g^, (si 
DfflfflWfftC**aa©#i202i*>. 02 3 (C) icm 

fcfcStC + XfCfcS. ioT, jSfg+X&ffifi #12031 

CCJ:or + Xi#iJ»r3nfc02 6 (B) itinf J: 
X©**B**^tffeae#12021*. fe^+XffilE^ 
J£l206Ttt, 02 6 (C) tC^r«fc9tC*X*|iE*f*© 

H*©«5f^ 2 W3g©¥i^if £ > r * x^iiE-r ^ 

T'£&„ c©J:-5(c, «Sm#1201l{C©*«[JS+X^ 40 
ffl*!8i203*t8fcH-i «. g^ff #i202i(c$ $ ft & * X 
©MiEfer*^,, j;-,r, ^7>5Xa-fe^i2ooa^j{c 
«. ^*^*X©I«©&t>a*y&l**«#*»* 
c £/c S*«#i202iK:*fur». *x 

^ta^m^m-f^s^^tcH). @gg©L.s ut&m 
[0 08 7] c cr»ite©ji«*^tcot»ra 

^©*XMmRCX+Xfi|iE*stf 5 C £#rS*. 50 
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[0 0 8 8 ] ±12© J: ?tC, *^BJ©05<Dg|Sg©0,fl8 

■cot. immmmmm&> ««$«#©«# u^ta 
-5i»rai«aR^©+xiftHj*tf(r». *fgm#ifeMft# 
{c»L"c+x»iE*r*«ijjii utc<Dv. ummfr* 
i ffl*mtH[-c*xt(kffi36s-c* > a*M#tctaw«c+x 

[0 08 9] 

[*69!©2MI] Ji(±©iJiBj^^B^e.A^j:J:-7(c. 

«*i©S7fei«#rar»iK3^/t^j|ias7feWi«m#4 

15— 5/->tc#or*WU:t»JS<,>II:)fc 

#©«#U^{C*-3C»T»«3R^©+X^ffl*ff^ + 
X^m^©£«*7cflifi££Lfc©r. tf#>ttittt©4#? 

f*r*-,r t i HBR#ffirjw>3R^©*x*tta-r* c 

jgi^^;Kci£:Dr^-rn«. £s&i*#fi#«*x©«j 
trSfiRr*. *^^xpHrxta^7(c-ot,irfc+x©Mj 

fa#©fa# U ^ ^©iktca-5^ r »«3S-?© * X&ffl * 

fit +xt^a^®?r«»^/c©r. i HlR^ferai*^ 

©+ Xflkttlfts-c # ^ i C » 9 55!l*^f# 
fs#©fa#U^©Jt<!:> ««S^!!*;g!ft#©«# U ^ 

i » r »«*^-© + x^ m % \ f 5 * x$ m^n. 

fs#©fs#u^;u©i:k{i:S-3t>rBjti«®#©y^x^bb 
*ff^^^x«ta*a*«Afc©r, iH*#{4ry-c 
x^ttj^rtai(,^^*^f#6n^„ 

[0B©K^|ttBJ] 

[01] *%bj©h i ©njfe©jg.«(c*jit4!*«m#® 

[02 ] i ommommnastf zwmmmik 

[03] *mM<Dm i (Dmmmmictev zwmm^m 

(A) IHB^ffc^ia 

(B) A/D3S»»tH^ 

(D) K7cBffS^IJff# 

( E ) #«ii»7feW«M# 



Cii) 
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( f ) mmmftwmmn 

[04 : -*&w<Dm i (DmmvBMictoa zmmsmm 

[as ] t&wom i (Dnmmzmctetf zmmmm 
ft ^ t i¥wmm%Mmtn i+xt^i u ^© 

[0 6] ^BM(Dm 1 ©^©f^iCfcW-SeWf* ff-if & 
ffl«g©fE^U^;U*Xl£ajfM3©#(&£^-r0. 10 

[07] ^Bjom (Dmmmmicteij zmmmmm 
n«g© * xitiE^i3©«t^^^-r a . 

[0 8 ] *im<Dm 1 ©^©^mfcW^gff^ 
ll£Sg©»f|«^© * X#&# 5 nfcJ*£©1l3Ig5;fcl!* 

[0 9 ] -£^©i& i ©^©^(cfcw^^ff^ 

(A) «iHK^^tff : LONG©#*4 

( b ) immwm&m # : s h o r t ©#& 20 
©#1* 

(d> mmmjtwmmnt}mmm3tvitem^cD&f& 
(E> ^m-^^fijwf-^©^ 
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3 5 8 19 5 



0. 



( F ) ^B^fff^©^ 

««*«©i*«*m-f *m&xp » ^0. 

[011] **l»©^2©3l*fe©^«(C*iWS!S«5«m# 

*m§»©»tjt+ x*WH#isi©«wE*;j*-r 0. 

[012] *&i»©# 2 ©H*6©«S&tctett 30 
^©WfGfcSrria. 

[013] 49K9!«>J|l30|||t(D%M(c4fVSRflHt^ 

«ta*^©«i6S*^-r«^xp 9 

[014] *^©H3©H*li©^{c*j^S«ft|ft«# 

+ # UfflS^ib l"cjl<©H{ftRo<s# 
*fiS*©tU^i*XL*^fiSllu^;u©pg^^-r0. 40 
[015] *l6W©»3©gdfc©^»«:fcWS»«©# 

[016] ^W©04©^*fe©^.«{c*5W^I!*^# 
[017] *»W©Sl4©||ife©}B«(c*jWS!fc«©# 

[018] *Mw<Dm4<Dmmmm<,cteii*>wmm*§- 
mn t jmm&xmum i, y a x t, * 1 > mnmt u 



[0 l 9 ] **9i©af40^j&©^IB{c*jW4H«®# 

*&£*&«© y -c x^^©»^^^-r0. 
[02 0 ] *&w<Dm5<Dmm<DBmtcisttzmmmn 

[02 1] *»W©*5©Htt©^»{c*jWSKflHt# 

4aa«g©*y ^xp-fe^©flf^^^-rig > 

[02 2] *IEW©»5©IUt©«»tC*jW**«<t# 

( a > tg^^^tffe©t#^-©g.^ v 
( b ) Jg&^#tig!©t§^©flft #^^Ftb^ 

[02 3] **W©H5©H]Sfe©^(c*jW4(^«im-^ 

*aas»©»j*^ ic * x*t* £ «te©tfl»*m-ria . 

(a) mmm^c^x^^n^m^ 
( b > mmm+odirxtc £ zm&m^o&w 
(c> tsmm^o^xic^z&mwn^cD&w 

[02 4] *HW©H5©||i6©^«i{c*i^S!*»<i-^ 
*3aS*g©*K*XfctH^8£ XffcE^!2©#Jt& 
*^T0. 

(A) jw«*xtna^« 

(b) iwa+xfltiE*© 

[02 5] f»99©H5©3»k©«fll(C«itt«Kfl|fi-9 
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